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PREFACE. 




[BETTING with the fol- 
lowing Propofitionsy pub^ 
lijhed by a certain Latin 
Author y well known to the 
World for bis eminent Skill 
? ALGfiBRAi l^^t without their Solu- 
onsy andfnding them a curious ColleSiiony 
as prevailed upon by my own Inclination 
draw out all their Anjwers. Which ha-- ' 
ng finijhedy andfbewn to feme of my Ac^ 
laintance^ very well skilled in Mathema" 
:al Learnings they thought it a Titty 

fuck 
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The PREFACE 

^iTiS a Variety of ufeful Prt^ofiiions Jhould 
lie bid in Oblivion^ for that they would be 
of great Service y and very much infirudl 
and exercife the Toung Analyst, and 
prepare him for higher Speculations in Al- 
gebraical Inquiries^ if they were made 
public. I therefore complied to their Pro^ 
pofaly and it was thought moji proper to 
print them by themfelvesy without the Ele-* 
ments ^Algebra, becaufe whoever in^ 
tends or propofes to learn Algebra, are 
generally furnijhed with Ward's Introdu* 
6tion, or at leaf ought to be^ that by being 
the fmaller^ the Book may come within th^ 
Compafs of every ones Circumfance topur^ 
chafe it. 

AS the chief Defgn of this Treatije is' 
to exercije the Toung Analyst in Sim-'- 
pie and ^adratic Equations^ and fuppo^ 
fng him but barely acquainted with the firjl 
Principles j/'Algebra, / have traced 
every Operation Step by Step, that thereby 

nothing 



The P R E F A C fe; 

fidibing might feem obfcure to the Learner 
and likewife have explained whatever 
thought was not fufficiently evident^ leaft I 
Jhouldjpend his T^ime too much in XJJekj 
Cogitations. 

AND notwithjianding it is adapted \ 

the Capacity oj Toung Beginners^ I dom 

not but the more skillful Analyst w/ 

■find fomething in it worth his Obfervi 

tiorL For to many of the lineal Problems 

have not only given their Algebraical I\ 

veJIigafionSy but alfo the Geometrical Co 

ftruSiion and Demonjlration ; and the N, 

tnerical Sdutions to many others^ And 

Prob. XXXII. J have annexed three E 

ample s^ wherein is pewn the Geometric 

Reafon of ambiguous Equations y with i 

original Derivation of the Method of co\ 

pleating the Square^ tt^ether with a fht 

Specimen of^adratic Equations, in whi 

is proved y Algebraically y that the third C 

of ^adratic AdfeSied Equations, is : 

univerjc 



The P R E F A C E. 

mmverfally ambiguousy as Algebraifts^^ii^^n 
rally take it to he^ but only fain farticuhri^ 
mth many others toa numerous here ta mm^ 
4im 1 ; which are beji Jpecijied by the Ex^ 
amples themfehes^ to which I mufi refer ^ 
the curious Reader^ 





H UN P R E D 




AlgehraicalProhlems* 



; H E prindpalUfe of the Ana- 
' lytic Art, is to bring Mathe- 
matical Problems to Equati- 
ons, and to rahibitthofe Equa- 
tions in the moft fimple Termi 
that can- be. And the Rulei 
required to bring otrt Equations to fuch j^ro- 
blems, are chiefly thefe foUbwir^, viz.,Aldi' 
fmj SuhftraSHony ApiliipRcation^ znd Dknjion^ 
Itrvolution and Evolution. But if the Lieamer 
linderftand the firft four Rules abovementioned,* 
fo as to manage Equations by them ; he will* 
be lufficicntly qualified to anfwer. many knotty 
'^aiid cuilous Queftiops without the help of In-i 
volution or Evolution •, as he will find by the 
I, II, in, IV, V, and m^y other of the foU 
4owbg P^fitUQris* - 



"When the Learner has been fome time «er- 
cifed in fuch Problems as naturally produce 
fimple Equations, he may then proceed to the 
Principals of Involution and Evolution, and 
learn to compleat the Square, and- then the 
Calculations to thofe Problems that genuinely 
bring out Adfefted Quadratic Equatbns, af- 
ter they are ftated, wilT be very eafy to him, 
fuch as the LXXXIII, JLXXXIV^ LXXJ^V, 
an£. the like. 

By this^ Method aforegoing (if ftriftly >ob- 
ferved) all thofe who have iDefire to learn 
fliis miftcrious Art, and are unacquainted with 
the Elements thereof, wifl find Agehra not fo 
diiHcuk to attam as perhaps they may ima-^ 
gine : And when.the-young Analyft has pro-' 
ceeded fo far in tliis kind of Arithmetic as 
the above. Rules will lead him, he will eafily 
percieve of .himfelf what more is requifite to 
make him a compleat Algebraift. Which that 
be may attain to with more Certainty, let me 
advife him not to aim to learn a great deal in 
a litile Time, but to learn a little ^ell ; for 
it is not the Multiplicity of Propofitions, but 
the Method they are delivered in, that ought 
to l?e confidered. 

Having thus laid down a brief, but plain, . 
Method for Ipeedily attaining to the Solutions 
of Problems producing Simple and Adfefted 
Quadratic Equations \ I will now psoceed to 

the 
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tfe following Hundred Queilions and* An- 
fWers i but firft ihall premMe thcfe three Parti- 
culars, viz. That in all Queftions whatfoever 
theft three Things are chieHy ta be obferved ^ 
firji^ The D^?/<i or Things givefa 'jfecondly^ The 
^afita oc Thirtgs. fought \ and thnrdly and 
hftl^^ The Conditions or Form of a Qucftionj. 
which three Diftinftions are fulljr illuftratei 
iR die fellowing Opeiution. 

P R O B L EM L 

%finJ a Number^ which being multiplied 
by 3, fubftraBing 5 from the ProduBy 
and the Remainder divided by 2, if the 
Number fmght be added to tbe,^otient^ 
that the Sum may be 40. 

For a perfed Idea of this, or afly 
Queftion propofed, divide it into thefe three 
Particulars ; firjiy Th^ Data^ which in: thb 
Problem are thefe Numbers 3, 5, 2, and 40 \ 
fecondy The. Siuafttay which is the Number, to 
be found ; and tbtrd^ . The Cofidiiion or Form . 
of the Queftion, which in this Problem runs 
thus. Which being multiplied by 3, fob- 
ftrafting 5 from the Produdb, and die Re- 
mainder divided by 2, if the Number fought 
bp added to the Quotient, that the Sum may 
be 40. 

( B 2 Nc 

i 



y^ HEX the Lcirner has been fome 

PHn • ^T'^'^fi'^'is, he may then proa 
^;;:^>ivl. of Involution and E^ob^: 
-'iIculS """^P'^r '''<= ^"^'•e, and 
^'ing o °'l '.?- ''^^^'^ P™^*^"^ that . 
^riT. ^i^'^''^ Quadratic Equa, 

"^ tiic nk, ^'"' Lxxxiv, 

^* "ft to ' '^':^^^°n wifl find / 
r ■■ And Jut^" 3s perhaps th 

fboveliui '"^ tin- " '""^ >'■ 
^. the 
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tlie Problem be tranflated out of the 

jr any other Tongue it is propofcd in^ 

Algebraical Language, that is, into- 

fit to denote our Conceptions of the 

of QiJantJties* For when a Queftion 

d AnalyticaHyy the Calculation or 

he Reduftiony .for themoli part, is 

V thing more, than the Condition of 

in repeated Imckward ; and Aus the 

or Form of a Queftion,. in- a man- 

ferve for a Rule' to inveftjgate the 

Quantity by.- 

T the moft commodious and univcrlal 

m of Algebraical Problems are genc*^ 

jrfornied by Symboles^or Letters repre-.* 

tlie Quantities giyen as well as thole 

Thus, put 3==^, 5=i, 2==c, and 

^rfi and fuppofing X iignifies the Number. 

|ht as before i then inftead of this Nume-- 

Equation 2 ^-^x=40> we fliall have thh 

iteral one — ^ — 4-x=i, from whence the 

aantity x will be founds, 
^x — b 



^^hus, 



^i^a-jr^ 



ax — lr\^cx'=cd ^ 

X— ^L^ the Value otx recr 
B3 
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[EEtING with the fol- 
lowing PropoftionSy pub^ 
Itjhed by a certain Latin 
Author y well known to the 
World for his eminent Skill 
;« Algbbra> but without their Solu- 
tionsy and finding them a curious ColleStion^ 
was prevailed upon by my own Inclination 
to draw out all their Anjwers. Which ha-- • 
ving finijhedy andjhewn iofome of my Ac-^ 
quaint ancey very well skilled in Mathema- 
tical Learningy they thought it a Pitty 

fucb 



the Condition or Forrn of the Problem; the 
true Quantity reauired will then come out by 
the fame Laws oxAlgebray as tho* the Number 
fought was represented by any Letter in the 
Alphabet, or other Symbole. Thus, for the 
Number to be found put 9, and by the Con- 
dition of the Queftiony there will, be had this 
numeral^ 



Equation 



I X2 



3>^9— 5 _t 



49 



'3^9--5Jj^X9=8o 
3x5-1-2x9=85 

j=:— 2.=i7. Here theC^-' 
3x2 

cuius is the very fame, and brings out the fame 
ConcluGon, as either of the foregoing Methods, 
and likewife ihews the Suppofition to be falfe ; 
for inftead of 9 I ihould have gueft 17. 
Whence -we may conclude, that the ultimate 
Defign of Algelxaical Operations, is no more 
than to difcover the Truth from falfe Suppo- 
fitions. 

Moreover feeing my Suppofition was 
too litde, I may fupply that defedt with x^ and 
fo call the Number fought 9-jpc ; and having 
exprefs*d the Problem Algebraically, there will 
be obtained this 



JEquation 



r9] 



Equation 



X X2 



■"^1 



5]4 



^7+3^^—5 



ir9+^=4P. 



2 •* 

2 7+3X — S-J^i 8-|-2x=8o 

!=— =8. Wherefore 9-f-8=i 7 the 
5 

Number which Was to be found, the lamte ^ 
before* 



. From what is here Ipecified the Artift may 
obfervc, that letthe affumed Number be what 
it win, there will ftUl Refult the fame C6ndu- 
fion to the Queftion propo&d j fb that it mat* 
ters not whether the whole or a part of the^ 
Qsantity* ©r fome other Number, be ma^ 
the Scope of our Inquiry, fince they all bring 
Wt (he true Anfwer to the^Prohlem. 

B u T let the unknown Quandty be wiiat lit 
will, the Algebraift muil: accoinodate it, fb as^ 
to Wng out the moft fimple Equation poffible/ 
And fince from the various Species of Pro- 
blems different Equations arifc, lb thofe where- 
in only one Power of the unknown Quantity 
istcontainedy as in theie following, 



4 m. 






1. 

XVI. 

XXXVL 

XXXVIL 



Thefe Num- 
ber fliew the 
Operation 
es^ch Equation 
ia taken from* 



are 



[lo J: 

are called Simple Equations^ And . tholcL 
wherein d^rentFowors of the Qaanfity foughtr 
are contained, as for ftxample. 



x*-j-ax=ab. 



9c^ — cx*^=aby (^c. 



xxix: 

LXXVl; 
LXXVIL 



are called Compound or Adfefted Equadom^^- 

' A s there awfe different Powers of the un- 
known Quantity in Algebraical Operations, lb; 
there are differeht Forms of both Simple and 
Compound Equations-; for ax~\-'cx'=-6drj'b^ is 
calledca pure SSmple Eqiiatfen, 25^*^16^^* 
=i6di ot x^^iab a Simple Quadratic, and 
ic^^ay^ a Simple Cubic, ^c. And in Com- 
pound Equations, thofe wherein the unknown 
Quantity is found, of no more than two different 
Bbwers, whofe Indices arc double to each other, 
are called Adfefted, and is either Quadratic, 
or Biquadratic, &V. according to the heigheft 
Dimentions of the Quantity fought. That is, 
x*'^a9r=^ab or bx''—cx*"\'2acx=a\^ is calhsd a 
Quadratic Adfefted Equation, . but x^—cx\ 
^ab is called a Biquadratic Adfefted, &fr. 

Having thus defined the diSerent kinds of 
Eauations contained in the following Pages, I 
will now fhew the Learner how the faid Equa- 
tions are brought to a Solution. And firfl; 
(Sien, for Simple Equations take this general 
-. , RULE. 



.R U ^ E. 

'^Uyiffucb a Root of the Equation^ ^wbofe IrJ^ 
Jhall he the ^Power of the unkmwn ^ani^ty, 
and it is done. 

As per Example^ In this Equation a*=2<«5^ 
Ixcaufe the unknown Quantity x is fquared, I 
cxtrad: the Square Root, and there conies out 
^x=^2ab. So alfo in this Equation x^=^ab*^ by 
txtra<9ing the Cube Hoot we have x=^y/ab*^ 
and fb on. 

1 SHALL omit the Rule for folving Qna- 
dratic Adfefted Equations at prefent, until the 
Ivearner has been fome Time excercifed in 
Simple Equations ; becaufe the Learning bF 
Rules without having an immediate Ufe for 
them, very often ferves more to perptex' thai) 
inftrud the Artift-, for tho* a learner be ne* 
iier fo expert in the Elements oi Algebra^ yet 
when he . comes to the. Appli€atioi>- of thefc 
Principals in the Solution of Propofitions (ex- 
cept he is Mafter of a good genious and ftrong 
Memory) he will find fuch a Crowd of confu- 
, fed Ideas in his Mind, that if he is not helped 
by the Inftruftion of a Mafter or fome other Ac- 
quaintance, he will be ready to cry out neplusul- 
tra. But by proccMinguccording to theMethods 
laid down in the foregoing Pages, and obfer- 
ving well the following Operations, he will m 

agresic 



I « 1 

a great Meafiire, be freed Itom Itich Inconve- 
iiiences, and find, dut jS^ebra is no more 
difficult to attain, ^dian common Arithmetic. 
For both are founded on the fame Principles-, 
and aim at the iame End. And differ n*om 
each other only in this particular, that Vulgar 
Arithmetic begins it^s Computation from the 

" Quandties given, and h proceeds forewards to 
thofe that are required, whereas Algebraic Com* 

Iputatbns proceed in a retrograde Order^ tag. 
&om the Quantides fought, as if they were 

•given, to the Quantides given, as if they 
were fought, to the End that we may fomc 

-way or other come to a Conclufion or Equa- 

"tion, from which we may bring out the Quan- 
tity fought. Which the Reader may oblerve 
from the Solution to the tenth Queftion, aiid 
feveral others in the; proceding Pages. 

Note^ The Signs made Ufe of in the Al- 
lowing Pages, being the very lame as thofe 
in Ward*s Introdu£twn to Mdtbmatics ; the 
Reader is veferr'd there 'for their Explanati- 
ons. 



PROBLEM 



C ^3 ] 
P R B L E M n. 

To find a Number^ nvhicb beim multiplied 
by 12, and 48 added to the ProduSl^ 
as much May be produced, as if the fame 
Istufnber fought 'Were multiplied by 18. 

Put 12'=^, 48=3, 18=;^; and let the 
Number fought be calkd tK. tli^ by the 
Queftion we fttaU 



have 



2 *T-^ — a 
b?r required 






PROBLEM III. 

Th^nd aNumher, t» <wbicb ffii be added^ 
' and 7 JubftraSied fi-m the fam Nuni- 
her, (viz. tbe firjh the Sum of tbe Ad- 
dition may be double the Remainder. 

Put ii~a, -j-h- and call the Number 
fought * -,. then by the Queftion it will ftand 
*"|-<2=2*' — ^b 

x=<«-f2fc=ii-f-'7x5==25. The 
Number which was to be found. 

C PR0BLEA1 



thus 

2 — * 



I Hi 

PR O B L E M IV. 

^0 find a Number^ to which if ifs double 
(treble^ quadruple^ &CC.J be addedy the 
Square of the fame Number may be pro^ 
ducd. 

Call the Number fought x, to which, 
by the Queftion, add it's double, viz. 2Xj and 
the Sum is nc-^-zx or ^x •, which Sum, per 
^ery^ is equal the Square of x^ that is, =x*. 
Ergo ^x=^x^ ; this Equation divided by x, 
gives x^Z.' But the Queftion fays, if treble 
the Number fought, viz. x, be added to itfelf, 
the Sum will alfo be equal the Square of x ; 
therefore y-]-3x, or 4x==:v% and dividing this 
Equation'by x^ we Ihall have Af=4 ; and again, 
if we add to x it's Quadruple, the Sum will like- 
wife be equal to >% confequently x-tJ-^j^x*, 
thait is, 5X=x^. \ which being divided by x^ the 
Queftion -will give x=5, i^c. ^ £. /. 



P R B L E M 
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PROBLEM \. jViJ^- 

^0 find a Number^ ijohich if added to itfdj\ 
and the Sum multiplied by thefame^ and 
the Jame Number fiillJubJlraBed from the 
ProduB: Andlafily^ the Remainder di- 
vided by the fame, that it may produce 

For the Number fought put x^ which 
added to itfelf, the Sum is 2x, this Sum mul- 
tiplied by X, the Produft is ix* v from this 
Produft fubftraft y, and the Remainder is 
2** — X : And laftly, divide this Remainder * 

by x^ and the Quotient is , but bccaufe 

X 

X is found in both the Terms of the Numerator, 
the Quotient will be 2x—i^ which, by the 
Queltion, is equal 13=^., Therefore, 



II 



-f-Ta 



•z -alSj 



2x — I— a 
2X=a-\-i 



-^E.l 



C2 PROBLEM 
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PROBLEM VL 

To divide the Number i6 into 2 Parts, fa 
that the Square of the greater Part may 
€X€€ed the Square of thelefi by 32. 

To folve this Propofition, according to 
IFardh Method, put >c the greater Part, and jf 
the lefi ; and the Square of the greater Part x 
is A7% and the Square of the leffer is jS the 
Difference of thefe two Squares is x*-^/^ 
which is equal to 32 by the Queftion* 

Therefore^ I '^rpTl\l 
I — * 3U=i6— * 
3 ©* 2" ; 4|/=2 56— -3 2;rj-^' 



. St 



5 
4 

^ I^^J 1 

8 i-3^ 9 
2 



9 +3 
32 



10 



10 



/=x —32 
2 56 — 3 2>^^*=;f* 
256 — 32;^= — 32 
256=32^^—32 
32;t=288 
288 




iiAr= — =9, the greater Part, 
3^ 
which taken from 16, the Remainder is 7, 

the kffer Part, ^ E. I. 



3 V T the great and incomparible Ma- 
thematician, Sir Ifaac Newton^ has, in hb Uni- 

verfal 



verfdl Arithmetic J Page 68 ^ moft wifely noted* 
. That die Solutions of Queftions are (for the 
moft part) fo much the more expedite and ar- 
tificial, by how fewer unknown Quantities you 
have at firft. That is, in thofe Queftions 
where two, three, or more unknown Qjan- 
lities are required to be founds by the Affemp- 
tion of one unknown Quantity only, the reft, 
many times, will be exprefe*d fey ftich and 
fech Laws or Properties of jSgel^a and Geth 
metry^ as the Query happens to fell under : 
With which ExiH-eiflions, the Queftioo bdng 
ftated, and the unknown or aflfiim'd Quantity 
being inveftigated, the odier unknown Numbers 
will be had from the ExpreiBons themfelves. 

The better to conceive this Method of 
Refolution, the Algebraift is defir*d to ohfervc 
the following 

AXIOMS. 

I. If from the Sum of any two Qoantities 
be taken either of them, the Remainder will 
give the other Quantity. 
• 2. The Difrerence of any two Quantkies 
added to the lels, gives the grater Quantity j 
and fubftraded from the greater Quantity; 
gives the lefTer -, or the whole is equal to W 
the Parts taken together. 

3. The Produfl: of any two Quantities 
divided by either of them, the Quotient arifing 
will give the other Quantity. 

C3 4. 
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4. The the Qiiotientof any two Quan- 
. titles, being multiplied by the leflcr, the^ro- 
. du6l is the greater Quantity, 

N. B. Ti&j/ what is here faid' of fimple ^aritUies^ 
the fame may be underjiood of Squares y CubeSj 
and Biquadratic Siuantities^ feV. 

Now, by a right Application of thefe 
Axioms, many Queftions in Algebra^ where 2^ 
3, 4, ^c. Quantities are required to be found, 
may be expeditioufly folv'd, by the help of one 
unknown Quantity only. Thus : 

Put 16=^5 32=^, call the greater Part x^ 
as before, then, (by Axiom i.) the lefler Part 
will be a — x v now, the Square of the greater 
Part is .V*, and the Square of the leffer Part is 
^j*— 2^x-|-.v% which taken from x', the Square 
of the greater Part, the Remainder is 2ax — ^% 
which (by the Queftion) is equal to b. 

Therefore, 
2 ^2a 



lax — a'^b 
2ax^b-\-a^ 

h^-a b . a 72 . 16 
■^ 2a 2a ' 2 2Xi6 ' 2 



the greater Part, the fame as before, whence 
the leffer Part is 7. ^ E. L 

By comparing this Method with that afore- 
going, we fhall find the very fame Conclufion 
is produced with quarter the Trouble 5 for, in 

that 



[19] 

that Operation, as there are two unknown 
Quantities, x and y\ concern'd, there muft be 
one of them, as ^, exterminated before the 
other can be found \ which Trouble of Exter- 
mination is entirely avoided by this Method 
of Subftitution. 

PROBLEM VIL 

To divide the Number 36 into two PartSy 
Jo that if 12 be added to the Jirji^ and 
6 to the fecondy the former may be the 
double of the latter. 

Put ^(>^(i^ ii^by (i-=^c^ and call the firft 
Part ;c, then the fecond Part (by Axiom i.) 
will be a — x ; now, if to the firft Fart x be 
added ^, the Sum is x-f-^, and to the fecond 
Part a—% be added r, the Sum is a — .r-[-^, 
which is hrJf the Sum a-^-h^ per ^ery. 



Therefore, 

1 +2X 

2 — b 



2iX'~^b=2a-\'2C 

3x=2^^2r — b 

_ 2(g--[-2f— ^ _iX^j. h"2X5— 1 2 



I t=24. 



3 3 

=24, the firft or greateft Part ; 

which being known, the kfler Part is 36 — 64 

=125 and thefc two Numbers will aniwer the 

Conditions of the Queftion. ^ E. I. 

PROBLEM 
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P R O B L EM Vm. 

Let the Line A B (/ot 70 Parts) be di- 
vided any how in C, \Jb that A C may 
be /^2, B C 28] it is required to divide 
the fame Line again in another Point : 
For Example, in D, fo that the ReB^ 
angle A D C may be equal to the Square 
D B. , Let the Segment QD be enquired^ 
[which being obtained^ AD, BD will 
be known.] 

Put 70=^, 42=^, 28=^5 and let x re- 
prefent the Segment CD, and AD (by Axiom 
I and 2.) will be ^-f-x, DB=f — x ; now mul- 
tiplying AD by DC, or their Equivolents 
b-j-x by X, the Produd is bx^x'^y which (by 
tlie (^eftion) is equal the Square of DB, or 
it's Equivolent ^-^x, which is c^—icx-j^^x^. 
(See Fig. t.) 

Therefore, 



I 



"2 -\^ZCX 



i\bx^X^=C^—2C)C-[-^^' 
2\bx^C^ 2CX 

3bx^2cx=c^ 

,-T ' ^* 28X28 -. , • ' 

3 ^.^^:pr.j4x=p^ the length 

of*CDi which being knoWn, givcsAD=50, 
and DB=20. ^ E. I. 

Si* 



n 



Therefore, 

2 

2 -j-2^X 
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ne fame otherwife. 

Let x=: ad , whence « ^— x=DB , and 
CD—x — ^, as is evident by the Line AB ; 
and muitiplying x — h by x, the Produfl: is 
x' — hv:^ which is equal t» the Square oiiir—^ 
or to tf ' — 2^x-^x* by the Qudlion. 

)^**— ^X=^* 2^X-i-X* 

•— ^Ar=^' — 2^ 

2^X^ — ^X^=^* 
^ T 24—^ 2X70—44 

hence 5c-— 4a«s8='CD, as before. ^. £. /• 

Geometrically thus. 

On the given Segment CB, (by the 46 

Prop, of Euclid's firll Book) defcribethe Square 
f^BC, and draw the Diagonal Cb-, this done, 
compleat the Parallelogram ^AB, and draw 
it's Diagonal ^B, whidi cuts the other Diago* 
nal O in the Point e. Now, through the 
Point e, and Parallel to iB, or rC, draw the 
Line ^D, and it cuts the Segment CB in D, 
the Point required, (Sec Fig. 2.) 

Demonjiratitm, 

Draw through the Point e the Line trs^ 
parallel to the ^ivcn Side. AB -, then {per Cor. 

ta 
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to Prop. 4. of Euclid's fecond Book) the Reft- 
angles r^DC and dbSe are Squares, therefore 
eT> is =CD, and ^S=^S=DB, confequently 
n*S=D^S=nDB; but the Square of *S or 
<?S is equal the Square dbSe^ therefore the 
Squares dbSe and DDB^are equal; and (by* 
Prop. 43. of Euclid's firft Book) the Square dbSe 
is equal to tjjie Parallelogiam j^AD, which is 
equal the Reftangle of AD into De^ which is 
equal to AD into CD , for eT> and CD arc equal; 
therefore the Redangle of AD into CD is ^- 
the Square of DB. ^ E. D. 

O R by conftrufting Equation the third, of 
Operation the firft, aforegoing, will likewife 
give the Point D Geometrically. But the 
Limits of this Book being fo fmall, obliges 
me to refer the young Ahalyft to J. C, Slur- 
mius's Matbefts Enucleata^ or to Harrises Alge- 
bra^ where he will meet with ample Satif- 
faftion in this kind of Geometry. 

P R B L E M IX. 

Let the Line E F 3^ divided any how in G, 
\Jb that E G may be 6^ GF 4] // is re- 
quired to produce this right Line E F, 
\for Example unto H] Jo that the ReB-^ 
angle E H F may he equal to the Square 
G H J the Length of FH is required. 

Put 10=^, 4.^^b^ and y=FH ; then 
(by Axiom 2.) EH^=^\-x, and.GH=*~j-^; 

multiply 
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multiply a-^x by at, and the Produft is ax-^x*^ 
and the Square ofb-];-x is b^-^zbx-^x^^ which 
(by the Queftion) is equal to ax-^x^. 

(See Ftg. 3.; 



Therefore, 
2 — ibx 



3 -^a— -2^4 



^jt-]-ji^* ^b^-^ibx-j^-x^ 

ax^b^-^-zix 

ax — ibx^^b'' 



x = - 



4x4 



=;^ 8 ; and 



'a — lb 10 — 2x4 
riius much muft the Line E F be produced, to 
fulfill the Conditions of the Queftion. 

Or thus. 

Put y =^EH the whole compounded Line, 
and (by Axiom 2.) x — /j=FH, and GH=;v 
^a-j-b'y the Redlangle of x — a into a:, is 
x^ — xa, and the Square of ;^ — a^b js x^-^iax 
— 2ab'\-a*'-\-2bx-j^y J which is equal to x^ — ax 
by the Queftion. 

Therefore, i x^ — ax=x^ — lax — zalrj-a^-j-'Z 
bx-^b^ 

1 ^2 ax — 2bx:=a * — 2ab-\-b^ 

b* 

2 —a — lb 2 x=a-]r 7=18 , from which 

^ * a — 2b 

take 10, and there remains 8=;=FH, as before. 

Note. I N the Margin, at the fecond Step ^ 
fignifies Tranfpofttion^ or the Reftification of 
the firft Step by Jddiim and SubJiraSiion. . 

Or 



[*4] 

Or likewife thus. 

Let ;f=GH, and (by Axiom 2.) FH 
=x — b^ and E H=;r — b-\-a ; which Terms 
being ftated as the Queftion requires, will 
ftand 



thus, 

' ±1 



I Iv *=x*-|-^^^— 2^x' — ah\-b^ 
ihsi — ax=b* — ab 



. , b^ — ab b ab ^ 

2 -^ib-^a 3V?=-T = r —12, from 

^i 2b — a 2 4b — 2a 

which take 4, and the Remainder is 8=F H, 

as in the foregoing Operations. 

, . ^ . b^-'-^b b 

Because this Equation ;v=— = =: — 

^ 2b — a 2 

— is fomewhat uncommon, tod per- 

4* — 2a 

haps may non-plus the Learner, tho* to the 

more IkilftJ in Jigebra it is moft evident, it will 

(I prefume) not te improper to give the Reader 

its 

Explanathn. 

. In this Fradtion —7 feeing^ is greater 

than b^ it is plain, by the Laws of AJdUm^ 
that xbt Siun of b^^^ab, ifee Ntimefator, is a 

negative 



[ 25 ] 

negative Quantity ; and by the fame V^ay of 
Rcafoning, the Dendminator 2* — ^ is a 
negative Quantity alfo : But a negative 
Quantity divided by a negative Quantity, 
by the Laws of Divifion, the Quotient will be 
Affirmative ; therefore if you write lo for a^ 
and 4 for *, the faid Fraftion will become 

4^^n?!^, thatis,"*^=i2=tx. Andfo 
2x4 — 16 •— 2 

likewife— — ^-r- , when thrown into 

2 4^—2^ 

A. 10X4. 

Numbers will ftand thus J— , ^ , _ J^^ ,^ 

2 4X4 — 2x10 

r=2 — •^ = 2-|-io=i2. Which was to 
be explained. 

P R O B L J^ M t. 

A General di^ojing bhArmy into a Square 
Battle^ finds be bas 284 Soldiers over 
and above 5 but increafing eacb jfide with 
one Soldiery be wants 25 Soldiers to Jill 
up the Square ■: How many Soldiers bad 
be? 

Put 284— ii, 25— i, and let the Numbe** 

of Soldiers plated in Rank and File be called 

x% which being fquar*d is x*, \^hich h lels 

than the Number of Soldiers in the Army by 

D 284 
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$84 or a (per !^ry.y Bqt incre^fini; c$qh fide 
with pne Soldier, that 13, adding ope to x the 
Sum is AT^i, whofe Square is x^-^^zn^it 
which (by the Qjjeftion) is greater than the 
whole Army by 25 or K cohfequently taking 
h from x*"-f-2^'-j-i the Remainder is x*-j^2;i 
-:j-i— ^ thp whole Army, and Adding 4 to **, 
ithe Sum is likewife ^aai the whole ArmjF^ 
^t is, the Sum of a and y* is it^-j^a. 



Therefoje 



I 
2 



± 



[ 



•24 






=I54» 



2 2 

the iSoldiers in Rank and File, wj^hich being 
fquar'd, and 284 added to it, riiat is, add 
284 to 23716 the Square of 154, and the Sum 
is 24000 the Numb^ of Soldiers requir'd, 

irhe fame atberwije. 

P u T 5^?= the whole Af my, then »^a (by 
the Queftion) is a Sq uare dumber, whpfe 
Square-Root is ^x—a the fidp pf thp Square 
equal the Number of Soldiers in Rank and 
File, to which add i, and the Sum is y/ x^r^a. 

I, the Square of which is ^'^a^v^i^'^a. 

I , and becaufe this Square exceeds th^ Nwnv 
ber of Soldiers by h or 25, fubtraftj from \f:% 
and die Remainder is T^—a-^vfi; — i«.-t"i— ri, 

whicU 



:j: 
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t^rhich {fen S^ifery.) is equal the whole Army* 
Therefbrefr^— £J-2\^x^.--{--i — b=x. ^ . 

3 +W4x=r-f-4* ^ ^ , 

^ ^^yr-T"^ 4 " 

I I =?: 24000. The lame as above^ 

Numericaff/i. 

This numerieal Solutioix depends? on the 
fourth Propofition of the lecond Book oi Euclid. 
For feeing the Number of Soldiers exceeds the 
IHTer Square, by 284^^ and wants 25 to fill up 
the greater Square^ cbhfequently 284-P25 
=309 is equal the double Reftartgle of the fide 
of the kfler Square into i tmre the Square of 
t (by the above iaid Propofition.) But becaufe 
the Square of i is but i, therefore 308 is the 
double Reftan^le of the fide of the lefler 
Square into i 5 whence dividing 308 by 2 the 
Quotient gives 154 the fide of t .e lefler Square 
asbcfore, which fquar*d produces 23716^ to 
which add 284 the Sum is 24000 the Number 
of Soldkrt in the Army. ^ £. J. 



PROBLEM 
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P H B L E M XI. 

A certain Captain, fends out \ of his Sol- 
diers "j- lo, and there remained y-\- 15. 
How many Soldiers bad he? 

Put io = /i, 15=^, and x= the Num- 
ber of Soldiers 5 then the Number of Sol* 

X 

diers fcnt out are _ -|- «, and thofe remaining 
3 . 

- +^, which together are equal to x.. 



Therefore 



X 

I 



=6Af. 

3 •n-5Ar.4!.v=6^-f-6fc=6>cio-|-6)Ci5=i5o, 

the Number of Soldiers. ^ £. 7, 

Or /Ai^i. 

To avoid Fraftions put 6a? = the Number 
of Soldiers, of which \ is 2X, and ^ is yc r^ 
whence, by the Queftion, we (hall have this 

Equation, f [ i J2x- h^-j-3^-[-*=6x. 1 
Or, lj2 5x+^+^^^^ J 

2 —5^ 13 |x=^-|-^ 1 0-^-15=25, which 
D 3 multiplied 



r ^5 J 

multiplied by 6 gives 150, the fame as a^ 
bove. 

Numericalty. 

Ss k I K G f df any Quantity is tKe lame' 
as r, i the fame as 5- of the whole 5 and 
iliat (by the QUeftton) | or j-^io, and * or 
f -|-^ 15 together makes 1^ 4- 25 = the Num-s 
ber of Soldiers; it is evident that 25, the 
Sum of 10 and 15^ is i l^art of the whole 
Company. Therefore 25x6^x50 the Num- 
W of Soldiers rcquii-ed. Pf^.fV.D, 

PROBLEM XIL 

7%^rt is an Army to which if you add |,\ 
j, and \ (ffitfelfy and take away 5000,. 
the Sum total wiU he 1 00000. What, 
was the Number (fthe Armyt 

To av(»d Fra&iohs put 24^= the Num- 
ber of the Army^ for 24 is a Multiple of 
2, 5, and 4» the Denominators of thefe Fra- 
ftions i\ f, and j^ ; Now ; of 24X is i ix^ 
I is 8iv, .and \ is 6x^ whdrice (by the Qge- 
ftion) 



D 3 wc 



behave 



iver 



Or 

a'-|-5ooo 

3 -4-^4 
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= I 00000. I 

50;^ — 5000 = 1 00000. , 

50;^=: 105000 
105000 



x:iz 



50 



=-2 loa which mul- 



tiplied by 24 gives 50400, the Number- of 
.iheArmy. ^E.J. 

J^ R O B LEM XIII. 

2n fbir Rie0angle ABGD„ the Difference of 
the greater Side AB, and of the Jejfer 
Side BC, is 12^^ but the Difference of 
the Squares of the Sides is 1680. What 
are. the Sides of the ReStangle ABCD ? 

Put AB— BC=i2=^, AB'— BC^i68o 
=ri, and ;fc=BC' the lelfer Side ; and (per 
Ak. 2.) the greater Side AB=flrj-^< whofe 
Square is ;tf'-[-2^-j-/, and the Square of the 
kflfer Side is x^\ the Difference of thefe two 
Squares k 20x^0^^ which (per ^ery) is 
equal i^. (See Fig. ^) 



Therefore 



'1 ia9r\^*zzb^ 
2axz=lh^a*, 



r 



b a 1680 r2 ^ --_ 
2 -5-2^3 \x=z — — -= -3;-;- - — =04=BC, 



2a 



24 



hence ABm64-|-i 2^76, the Sides required. 
^ P ROB. 



E3I] 
PRO B I^E M XIV. 

7ie Len^b DE of the ReSf angle DEFG, 
is twice the Breadth EF; and the Sum 
of'the Squares of the Lensrtb and Breadth 
is. ten times the Sum of the twoSidesDE, 
EF. fTbat are the Sides oftbeReSiangle 
DEFG?' 

« 

PtJT the Breadth EF=Ar,' and the Length 
DE will be =2x; the Sum of the Length 
and Breadth is 2x-}-x- or 3^,. and the Sum 
of their Square is 4Ar*-|-x* or 5x*, which fby 
the Queftion) is equal 10 times the Sum of the 
Sides or ^x^ {See Fig. 5.) 

Theforel i \sx*s=:20x. 
I -7-5x|2|x=:6=:EF, the Icffer Side, con- 

leiquently the greater Side DE is 12, the Side 
of the Reftangle, as was required. 

If the Learner is not yet acq[uainted with 
the Doftrine of Proportion^ let him perufe the 
feventh Chapter of the fccond Part of fTard's 
Introduction to Mathematics j or the fifth Book 
©f Euclid*^ JElements rf Geometry y. and then he 
will the eafierly underftand the following So- 
lution, and ieverai others where the Bufine& 
of- Proportion is required. 

PROS. 
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P R B L E M XV. 

To fird two Numbers in the Proportion of 
2 to 2% "^^^J^ ProduSij if they he muU 
tiplied by one another y fiall be 54. 

F u 1- 54 =: ^, a: =: the leflTer Number, and 
as 2 : 3 : : A? : — = the greater Number •, the 

Produft 6f X and ^ k — , trWch (by the 
1 2 

Qucftkm) is equal to a. 



Therefore 
2 
3 



m 2 



2 



2a 



X =- 



.=v'-.=v'^^=6, the Icffcr 
3 3 . 

Number, drtd as 2 : 3 : : 6 : 9 = the greatcf 
Number. ^.£-7- 

L i A s t the ydung Algefci^' fhould not 
KadUy percieve the Reafon of multiplying 

this £q«&fion ^=:vf, at Step the firft, by 



* , to bring X* out of tiie Fraftioir, iririch to 
^ the 



J 
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the Profecient will be moft confpicupus, it is 
thought proper to give him the following 

EXPLANATION. 

^x* 2 

That multiplying — =^ by - brings 

o 

out x*= — at Step the fecond, will appear 

i 
very plain if we retain the whole Multiplica- 

tionj thus, ^—x-=— ^— 5P— . Forfincc 
2' 3 3x2 3. 

2 x^ 

the Coefficient of x» is -— , and becaufe the 

3 xz 

Numerator and Denominatorarcthefame in 
all Reijieas, they confc(]piently^ deftroy each 

other> therefore a;*=— .. 

Hence we have the following general 
Method for freeing any litteral Quantity of a 
Fractional Co-efficient. Multiply the Quan- 
tity by it's^ Go-efficient inverted, and it is 
done. 

Nott^ What I mean by an inverted Fradtibn 

2 2 

is this, - when inverted becomes— • 
2 3, 

From hence alfo appears the Keafon of 
multiplying- a Fraftional Quamity by it's De- 

nominator,. 
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Bominator, by only taking at^ay the l^iio* 
miriator. For HZI^ ^^^ g^^p ^ ^ Operation i . 
of the firft-Propofidon) multiplied by 2 it*s 

Denominator, that is, ^^^ X2s=: ^'*~'^- ? 

2 2 

becomes 2x — 5, at Step 2 ; becaufe 2 is found 
both in- the Numerator and Dfcnotninator, Ittd^ 
fb confequently vaniflieSi 

Numerical^. 

S E s I ir G: that 54 is the Reftanglc or Pro- 
duiSt of the two Quistntitiq reouired to be found, 
Which Numbers havihg^the lame Ratio to ohfe 
another as 2 to 3 2 Therefore ttiuftiply 2 ahd- 
3 together, and the Prdduft is 6. Now be- j 

caufe Cby the twentieth PropOfitibri of the Rtth ^i 

Book of Euclid *s Elements) all fimilar Planes. j 

are in a Duplicate Ratio of their like Sides, 
lay, as 6 : is to 4 (= the Square of 2 the leaft 4 

Ratio) : : fo is 54 : to 36, whole fquare 
Iloot is 6 :=^ the leffer Number ; and divide 4 

54 by 6, and the Quotient is 9 = tlie greater % 

Number. IF.W.D. 



P R B L E M 
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PRO B L E M XVI 

^ofind two Numhen *wbofe Ratio is to one 
anoiher as 2^ to ^ : and tbe &utn of th^ 
Squares t^ botb^ is zbz^^ 



: X : 



.5±^ 



= the greater ; the Sqi^re of the 
' kflfcr Nuiphpr X is :ir% and the Stq^oare of the 
greater Number is — ^, and the Sum of d^e 

^S^SSW? k ?|^.-ir«\vhiAbyihcQueftiott 
is equal 2624= a. 



.2 ^25-4-16 






the !e<Jer Number^ whie^i bgfeg known, fajr, 
10 4 : 5 : : ja : -^f) ^ th^ gf^^tfer Number. 

^ Eh. J-* 

Of 
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Or thus. 



Take Ar*= the Square bf the leffet 
Number, from a, and the Remainder is 
d — PC* ===the Square of the greater j?aitf/^ 
Note following' the Axioms), and the Square 
of the Ratios is i6 and 25 -, now (l)y the 
twenty fecond Propofition of ]Euclid*s fixth 
Book), fay. 



as 

'we have 

2 -j[^i6x* 

*. 

3 *-7-4i 

4 IW2 



4^ 



16 : 25 : : s*^ : tf— f^*; And (by 
the XVIth of the fame Book) 

t6a'^i6x''=25x^ 

\.ix*=i6aj the very fame with 
Step ^, above, only contrafted. 
16a 



.^^' 



41 



,iba -16X2624. __ -, 
41 41 

Numerically. 



The Squares of the Ratios added toge- 
ther Is 41, and the Sum of the Squares of the 
Numbers required being given = 2624, (ay 
by Proportion, as 41 : 16 : : 2624 : 1024 
== the Square of the lefler P^rt, whole Root is 
32 = the lefler Number, from 2624 take 1O24, 
and the Remainder is 1600, whofe Square 
Root is 40 the greater Number. fT. Jr. R. 

Note, 



\37) 

Note^ This Numerical Rule is founded tift 
the twenty fecond Propofition of thefixth, and 
the eighteenth c^ the fifth Books of EucM*^ 
•Elements of Geometry. 

PROBLEM XVII- 

^0^ find the fide bf a Square^ whofe A fed 
is to the Sum of the fides in a give A 
Ratio, as 45 to 12, 

Put 45—^, 12 ^b^ and AT = the fide of 
the Square \ then ^jc is the Sum of the fides, 
and ;&* the Area of the Square, y?hich are to 
each other as ^ to J, by the PropQfition, 



a : b : : x^ : 4x. 

bx*z=:4ax 



Therefore i 
i Ergo 2 

2 rrbx ^ „ , 

b 12 

the Square required. 



=^=^^^ = 15 the fide oF 



N. B. The Word ergo in the Margin at thd 
fecond Stc;p, fignifies the fame, as tho' I had 
quoted the fixteenth Propofition of Euclid '^ 
fixth Book for (he Reafon of this Equation 
bx^=4.ax \ as is done at Step 2. Operation 2% 
of the foregoing Problem. 



IStmeHM^ 
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Numerically. 

All Squares are fimilar Planes ; therefof e 
divide the Ratio of the Perimiter or Sum oT 
the fides by 4, and with that Quotient divide 
the Ratio of the Area-, this.laft Quotient will 
give the fide of the Square required. Thus, 
the Quotient of 12 divided "by 4153, and 
45 divided by 3 quotes 15= the fide of the 
Square as above. 

The Reafon of this Arithmetical Solution, 
is this, that that Number, that expreffes the 
lR.atio of any Quantity, whether a Line, Su- 
perficies, or Solid, hath the fame Properties 
as that Quantity, of which it is the Ratio. 

PROBLEM XVIIL 

^ojind the fide of a Cube^ whofe Superficies 
is to the Solidity in a given Ratio^ as 6 
to !!• 

Put 6=^, 11 = J, andx — the fide of the 
Cube ; then the Solidity will ht x^j and the 
Superficies 6x^. Now by the Queftion we Ihall 



have 



1 Ergo 

2 -7- ax' 
the Cube required 



5 



i\a:b: : 6x\ : x' 

ax^^=^6bx^ 

_6b_ 6xii . ^. c 

X 7 — = 1 1 the fide of 

a 6 



Numerically. 
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Numerically. 

All fimilar Solids are to each other as the 
Cubes of their like fides (by the thirty third 
Pfopbfition of Euclidh eleventh Book), whence 
divide the Ratio of the Solidity of the Cube, 
by \ part of the Ratio of the SuperEcies, 
and the Quotient is the Side of the Cube re- 
quired. Thus, ir part of 6 is i, andfi ^H^ 
"•i'ris II = trie fide of the Cube as above. Or 
fuppofe the Proportion of the Superficies and' 
Solidity had been as 243 to 2916, the fide of 
the Cube would then be 72 ^ for a fixth part 
of 243 is 40.5, and 2916 divided by 40.5 the 
Quotient is 72. IV. ^. Dl 

PROBLEM XIX. 

A certain Man hires a Labourer y on! this^ 
Condition^ that for every Day he ivork'd 
he Jhould receive 12 Pence y hut for 
eoery Day he was idle^ he Jhould be 
. mul£led 8 Pence. When 390 Days ivere^ 
fajly neither of them were indebted to OJte^ 
another. How many Days did he worky 
and how many was he idle ? 

Put 390 = ^, 12 =^, 8 = ^, and Ar=:the 

feays he was idle •, then (per Jx. i .) the Days 

E 2 he 
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he work*d will be a — x. Now feeing the 
8 Fences difcoiuited for the Days he play'd 
was equal the i z Fences he was to receive for . 
every Day he work'd, we Ihall 

have 1 1 kx=ab — b^. For €:hi: a^-oc : 9c. 
I -\-bx 2m-['cjc=ab 

2 -^+^I-=^-ip,= '-t^ ^ m the 

pays ne were idle^ which taken from 390 
kaves 156 the Days he work*d. 

Numgrically. 

A s by the Queftion 8 times dnJ Number 
of Days the Labourer was idle, are equal 12. 
times the Number of Days he work'd \ there 
is nothing more required, then to. divide 39a 
Days into two fuch parts, that 8 times the one 
fhall be equal iz times the other, and this Di- 
vifition is done Reciprocally fby virtue of the 
fourteenth Fropofition of Euclid *s fixth Book J 
Thus: As 12 -f- 8 (=20) : 12 : : 390 : 234 
= the Days idle ; and .as 12 -j--' 8 (= 20) : 8 
: : 390 : 156 = die Days he work*d, the fame 
a^before, for i56xx2= 187^ = 234)^8. 



PROBLEM 
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P ROB L E M XX. 

A certain Gentleman hires a Servant^ and 
promijes bim 24 Pounds yearly Wages^ 
together with a Cloak. At o Months 
End the Servant obtains leave to go a-- 
waVy and injiead of his Wages receives 
a Cloak ~j- 1 3 Pounds. How^ much did 
the Cloak cojl? 

To folvethis Problem put 12, the Months 
in a Year, = a^ and 8 Months he ferved = by 
let the Price of the Cloak be called x ; like- 
wife put 24=^, and 13=^. Then ^t-^at i& 
Jus yearly Wages, and x-j^d^ the Wages he 
received at 8 Months End (by the Qaeftiop}> - 
therefore fay, 

as i^c-)yc \ a 1 \ x-^-d I b. 

1 Ergo 2^ax'^ad=bc'\-bx 

2 -—-bx 3 ax — bx'\-ad=bc 

3 — odMax-^bx^c — ad 

J J ^^ — ^ 8^M — 12X1 i> 
I I a — t? 12 — 8 

Pounds the Price of the Cloak. ^ E. J^ 

Numerically. 

To folve this Propofuion iMthmetically^ 

Reafon thus 5 8 Months is tt or I of a Year ; 

E 3 therefore 
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therefore at the End of 8 Months, at the rat<r 
of 24 Pounds and a Cloak per Year, the Ser- 
vant muft receive >- of 24 Pounds, together 
with i- of the Cloak for 8 Months Service ; 
but becaufe he received the whole Cloak "f-13 
Pounds, inlTead of ? of his Year'i Wages, 
which is 16 Pounds and \ of the Cloak, there- 
ibre take 1-3 from ij6, and the Remainder is 
3 Pounds, equivalent to f pact of the Cloak, 
co::ifequently the Cloak coft 9 Pounds. 

J> R O S L E M XXL 

ji Perjon being ask'd ho^w old he 'waSy an^ 
Jweredy If' I quadruple t of my Years^. 
and add •? of them -Y $^ to the ProduSi ; 
the Sum will be fo much above 100, ai 
the Number of 'my Tears is now below 
100. 

To anfwer this or any Queftlon of the* like 
Nature, the Learner ought to be acquainted 
with Arithmetical Progreffion -, with which if 
he be unacquainted, confult the fixth Chapter of 
the firft or fecond Part offFard's IntroduSfion 
to the Mathematics. 

To avoidFr.idion, put 6x = his Age, 

of whiclStt^Ar, and the Quadruple of 4x 

16.V, to x6x add 3^ (== ; his Age) -j- 50, 

" • p and 
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and the Sum is 19X-J-50, which (by the Que- 
ftion) as rtiuch exceeds 100, as 6x (=^ his 
Age) wants of 100. Whence 6x^ 100, and 
r9A;-j-50 are a Series of -Terms in Arithme- 
tical Progreffibn^ and will ftand 

Thus i*6x. 100. tgx-\^go. 

Ergo 2 2'5Ar-j-5o=2oo (per Lemma^ i. 

ehap. vi. Part I. or Se£f, i. cBap. 

vL Part IL of Wdrd^% Intro- 

duSlion^ fc?r. 

•25 4'x = 6, therefore 6;?= 36 his Age 
as was required^ 

This Queftion may alfo be ftated other- 
wife. Thus, for the E)i$erence between 100 
and 6x being the fame as betwen igx-^ ^o and 
and 100 ' {per ^ery)j that is 100 — 6xy and 
i9;c -[- 50 — 100 are equal. 





Therefore 

1 ^6a- 

2 — 50-j-ioo 

3 :t.^5 


\ 





1 IOC — 6:v=i9x:-f-5o — 100. 

2 25X'\- 50 — 100 = 100 
325x=i5o 

4.x =6y &c. the fame as before. 



PROS- 
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PROBLEM XXII. 

One being asked wbaf Hour of the Day it 
waSy anfweredy ^he Day at this T^ime 
is 1 6 Hours long ; if now \ of the Hours 
pafi be added ta | of the Remainder, you 
will have the Hour defrd, reckoning 
from Sun-rifng. 

Put i6 = i3!, ;^=the Hours paft, and 
(per Ape. I.) a — x is the Hours remaining; 

\ of which is , and the half of x is— j 

3 ^ 

whofe Sum, w». -4--- — 15 equal th^ 

Hours pail (by the Queftion)* 

Therefore 



X , 2a — 2pc 



2 X333^T'4^ — 4J^ = 6x 

3— 3^+4^47^ = 4^ 

. -I 4^ 4x16 , , __ 

4 — 7J5x '=^— =2; — ^ = 9f the Hour 

of the Day, which is ^ of an Hour paft One 
o' Clock, reckoning from Sun-rife \ and may 

be 
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be proved thus, (= the whok Day,, or 

7 

i6 Hours j — -Is: — = the Hours remain* 
7 7 

q6 64. 

iner, f of which is =— , and — is == half. 
^' ' 21 14 

96 

the Hours paft : but diefe two Fradlions -^— 

* 27 

and -i are = to each other, for as 96 : 21 
: : 64 : 14. Ergo 96x14^:64x2 1. fl^. ftT. P. 

Numericalty. 

Because \ the Hours paft, and f of 
thofe rjemaining in one S^on^. are equal : tks. 
Ikid Hours paft ; it is plain diat | ef the Hours 
remaining and r the Hours psJt arc equal : 
Therefore 7 of the Hours of the Day remain- 
ing is equal the prcfcnt Time of the Day or 
Hours paft, confcquently the Hours of the Day 
paft and thole remaining, are to one another 
in the Ratio ^ to |, pr as j^ to i. Now the 
Sum of thefe Ratios is t> and to divide 16 
into two parts that fhall be to each other 

ih& fame as by the foregoing Operation. 

W. JV. D. 
JP ROB. 
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PROBLEM XXIII: 

From^ovtmhzrg to Rome are 140 Miles z 
A traveller Jets out at the fame ^ime 
from each of the two Cities^ one goes 8; 
Miles a Day^ the other 6. /// how many 
Days from their firji felting out will they 
meet one another ^ and how many Miles 
will each of them go ? 

Fu T X = the Number of Days they travel 
before they meet •, then ix is the Number of 
Miles he goes that travek 8- Miles a Day, and 
6x is the Number of Miles the other goes that 
travels 6 Miles; and the Sum of 8^ and 6;^ is 
14^: which, by the Queftion, is equal 140. 
Miles, the Diftance. between Noremberg and 
Rome. Therefore 14^=: 140, which Equation 
divide by 14, we fhall have ^ = 10 the Num- 
ber of Days each travelled before they met,, 
whence one travelled 80 Miles and the other 

But theNuniber of Days tliey travelled 
before, they met each other may be found by 
Divifion only ; for feeing they both travel the 
famd Number of Days, and diat each Day's 
Journey of both is 14 Miles. Therefore di- 
vide 140 by 14 and Quotient gives lo the: 
Number of Days as before. Moreover, be- 

caufe 
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^:atite every Day's Journey is the fame, there^ 
fore the Place where they meet, divides the 
Diftance between Noremberg and RotKe^ into 
two fuch parts, that are to one another, as the 
Number of Miles each travels a Day. That 
is^ as 8 to 6, or as 4 to 3, 



Whence, as ^ 8 -J^6 (— 14) : ^ : : 140 



8 80. 

6"^^^; 60. 

the iame as above, fT.fKD. 



PROBLEM XXIV. 

A certain Meffenger goes 6 Miles every 
Day : 8 Days after ^ another follows 
^imy and be goes 10 Miles a Day. In 
bow many Days will be come up to the 

Mr 

Put 6=^, io = t, 8 = r, and ;<' = the 
Days he travelled that goes 10 Miles a Day, 
and the Number of Days the other travelled 
will be c-\-x : Now the Number of Days 
each travelled, multiplied by the Number of 
Miles each Meflenger goes every Day, gives 
the Miles both travels feparately, which are 
equal, becaufe they both began their Journey 
from the fame Place, and ended it at their over- 
taking each other ; whence ac -f- ax is the Miles 
the firft Meffenger travelled, and bx the Num- 
ber 
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ber ^F Mites he travelled that g<jes lo Miles 
a Day. 

Thereforef I bx^ac-^ax. 

. L ^ _^ 6x8 ^ , ^ 

2 ^t-i — ^3^=7 — — ^ — 12, tkeDayd 

r ^'— ^ lo — 6 ^ 

he travelled that goes lo Miles a Day, and in 
io many Days he came up to the firlt Meffen- 
ger. 4 £. 7. 

Vrtbusi 

The firft Meflfenger had gone 48 Miles be- 
Fore the fecond Meflenger fet out j but becaufe 
the fecond Meflenger gains 4 Miles every Day 
of the firft; therefore 48 divided by 4, the 
IQuotieftt is f a the Number df the Days as be- 
fore. W.fT.D. 

PROBLEM XXV. - 

A certain Meflenger goes 6 Miles a Day : 
And after be has gone 56 Miles j another 
follows him who goes 8 Miles a Day. In 
how many Days will he come up to htm ? 

The foregoing Solution being rightly un- 
derftood, it will be necdlcfi to give thas an 
Algebraical Inveftigation -, and indeed the 

Arith^ 
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Arithmetical Solution is the very fame as that 
aforegoing, for divide 56 by 2 (==8-— 6) and 
the Quotient is 28, the Number of Days in 
which the fecond Meflcnger came up to the 
firft. ^ E. J. 

If the Learner defire to fee more of thefe 
kind of Problems, let him perufe the fifth 
Propofition (Page 72.J of the Arithmetical 
Queftions, in Sir I/aac Newtoifs Unvverfal Jritb- 
fttelicj with it's CaJes and Examples. 

PROBLEM XXVI. 

One bought 3 Books ^ whofe Prices ivere in 
Proportion as 12, 5, i : If the Price of 
the firft be doubled^ of the fecond trebled^ 
of the third quadrupled 'j the Sum oftbeje 
ProduBs will as much exceed 10 Grooms, 
. as the Sum of the Prices of the great eft 
and middle is below 5. How much aid 
the faid Book coft?. 

Put pc = the Price of the firft Book, and 

as 12 : X : : 5 : — = the Price of the fecond, 
12 

and again, as.12 : ;if : : i : — =the Price 

12 

of the third: Now double the Price of the firft 
F Book 
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_5* 



Bookis«,«hlethefecond = -j-.^,p^ 

druple the Price of the third is — j the Sura 

3 

of thefc Procbfts is 2*-l-— *f-- ijyhich as 

4 3 

much exceeds lo Ctowns, as ;^-f- — (:=i the 

Sum of the greateft ^id middle Prices) is be« 
low 5. (/^<?r ^ry.) 



Therefore 



5^ 



5* 



2^+^i 10=5— X—— 



2 •f^.l 7;if 3160^ --" 120 ^ 60 

34^i2p'46cy== jRo 
. 4 -^ 6015;^ == 3, the Number of Crowns the 
fi^ B<K>k Goft =c tg Shillings, and, as 12 : 15 
: : 5 : 6 V Shillings, the Price of the fecbnd, 
and again, as 12 : 15 : : i.: ij Shilling, 
the Price of the third Book. ^ E. J. 



PROBLEM 
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PROBLEM XXVIL 

SuMoJe the Number 50 were to be divided, 
tnto two Parts, fo that the greater Part 
being divided by 7? and the lefs multiplted 
by 3 , the Sum of this ProduB and the 
former ^otient may make the fame 
Number propofed^ wbtcb was 50. 

Put 50 = a, 7=A 3=f and * = the 
greater Part i then the lefs (per J)c. ij will be 

a — ^: again, r- is a 7th part of x, and ac 
— ex is three times a—x *, the Siun of this 
Qgotient and P»du6t is ^ -f-^f — r^i which 

(by the Queftion) is equal a. * 

J- 



-"[^ae — cx:=^a. 



'b 



Therefore 

a +;M^ — x^abc — (A 

3 ^fe— lubc ss ;.^ ' = 35v*c greater 
part^ conrequcntly the leffer is 15.. ^.-E' ?• 



PROBLEM XXVIII. 

Lef the Number 20 be divided into two- 
Parts^ Jo that the Square of the lejs part^ 
being taken out of the Square of the 
greater^ may leave the very Number pro^ 
pojedy which was 20 (or may leave the 
double^ treble^ &c. of the Number pro- 
^ofed.] 



Put 20 = ^, ^ = the lefler part, an;! (pr 
Ac. I.) the greater part will be = ^ — jc ; the 
Square of the greater part is a^ — lax-^x*^ 
and the Square of the leffer *% which taken 
out of the Square of the greater part, leaves 
a^ — 2aXj this Remainder Cby the Propofition> 
is equal to ^, or .2^, or 3^, 6?^. 

Thereforej la* — 2ax = a. 



■? 



a a — I 20 — 1 



\ \ 2a 2 2 

the lefler part, and 20— 9.5= 10,5 the 
greater. ^ E. J. 

And becaufe a* — 2ax may be equal 2ay 
we ihall have this new . 

Equation 



tsil 

EqtxationliU' —-2^^ = 2a. 

2 -7-2/13 »=^-X25=;:~i=r9 the Icfler 

part, and the greater is =320—93^x1. 

And ag^in, <j* — 2ax being made equal 
3^, we fhall 



2^ = 4*— »3tf 



have 

' ±1 

ri 2a 2 ? « a 
the leffer part, and 20— '8,5 5=11.5 w the 
greater, and fo on. fT. JV. 2^ 

PROBLEM XXIX. 

^^ ilf<?« ^^/w 30 Crowns a fFeei} bam 
much mu/i he fpetida Week to have 50a 
Crowns y together nmtb the E^^pence of 4 
Weeks remainit^ at the Tear's Endf 

" Supposing the Year to confift of 52 
Weeks, he will gain 52x30 = 1560 Crowns 
every Year : Put x = his weekly Expence, and 
52X Crowns is what he lays out yearly, whicb 
taken from 1560 the Remainder is 1560 
— 5VC^ which, by the Queftion, is equal to 
500 •^4X. 

F 3 Therefore 



Therefore 

' ± 

2 «:-r56 
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1 1 560 — SIX = 500 -1-4^. 

2 56x= 1060 

3^= — r^=i8Uj the Crowns he 
56 



. fyendsjper Week, equal to 4 1, ys. i d. i . 

P R O B L EM XXX. 

ji Labourer y after 40 Weeks in which he 
bad been at worky lays up 2S Crowns 
•— the Pay of three Weeks ; and finds 
that he had expended 36 Crowns -\- the 
Pay of eleven Weeks. What Pay did 
be receive a Week ? 

Put X = his weekly Pay, and 40X is the 
dumber of Crowns he received for 40 Weeks 
Labour ; in which Time he laid up 28 — 3 at 
Crowns, and expended 36-j-ii;i: Crowns, 
which two Sums together make 8^ -[-64 
Crowns, equal t0 4ox. 



Therefore[i 
I —8x12 



2 -r-32 



8^ -f- 64=40^. 
32^ = 64 



2U = — = 2 . Whence he recic ved 
"^ 32 



2 Crowns or 10 Shillings a Week. W.W.R. 

PRO^ 



c 
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PROBLEM XXXI. 

In the ReSf angle ABC, is given the Bafis 
AB = 9 and the Difference of the other 
Sides^ that is, the Segment BD, = 3. 
Required, the Sides AC, BC? 

Let 9=^, 3=^> and * = CA« and be- 
caufe CA and CD are equal {See Fig. 6.) BC 
=^■4-*. Now (by the 47th Propofition of 
Euclid's firft Book) BC* = AC'-|-AB;, but 
BC'= b' -j- 2^ ■+**% A.C=^A and AB -a\ 



Therefore 
2 — P 



^2bx=-a* — h* 

the Side CA, and r2 + 3^— 15 the Length 
of the SideCB. ^'^'7^ 

Or thus. 

The fame Geometrical Problems may be 
folved by different Principals of Geometry, as 
well as Arithmetical Queftions by different 
Laws of Arirfimetic. For by drawing the 
Circle ADE from C as Center, with the -Ra- 
dius CA, and continuing the Side BC to E ; 

then 
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then yfUl BE be =b-\-2Xj and (by the 36th 
PropoBtion of&iclid's third Book) it will be. 



as. 



lilBE :BA : : BA : BD. Or rather 
BExBD = BA^ 

zb'-j^'zx : a : :-a : K 

4\2bx^a* — b^, ^ 

a^'—b* 9x0 — 3X2 

5te= — =2—2 2—2 =12 

I 2b 2x3 

= the Side CA, ^c. the fanne as before. 



^hatis, 
2 Erzo 

3 -V 

4 -^»* 



From the Sokitiohs to the foregoing Pro- 
blem, the Analyft may obferve, 3iat m an- 
fwering Queftions of this Nature, how well he 
ought to be acquainted with the Principals of 
Geometry. For when a Queftion of this kind 
is propofed, it will be impoflible for him ta 
give an Anfwer to it, unlefi he thoroughly 
underftands the Nature of the Figure the Quere 
is propofed in, and the different Properties 
that may arife from the Application of new 
Lines not firft concerned in the- Diagram. For 
"as Prppofitions relating to abftraA Quantities, 
are folved by the Laws of Arithmetic ; fo we 
mult have recourfe to the Laws and Properties 
of Geometrical Figures, to anfwer Qijeftions 
in Geometry. And how the faid Properties 
may be employed in iHioging Geometrical 
Problems to Equatioos, the mpft illaftrious 
Gcomct^ Sir Isaac Nbwtqn, in hisWii- 

verfal 
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verjal JrHi^etic^ from Page 86 to loi, hath 
largely fpedfied by a Variety of Examples ; 
which ought to be dilligently and moft atten- 
tiv.ely perufed, and well underftood by every 
one that defigns to be a Proficient in this 
Branch of Mathematical Learning. 

The thirty fixth Propofition of EucSd^s 
third Book being well underftood, it will be 
eafy to inveftigate the Side CA independent of 
Algebra, by reafoning thus, feeing BE x BD 
= BA*. And becaufe BD and B A are given, 
BE will be known alfo •, and taking BD from 
BE, the Remainder DE will be given likewife ; 
but (by the Ftg.) DE is=2CA. Therefore 

CA=^ = DC:' Whence, dividing 81 

f=BA') by 3 (=BD) the Quotient gives BE 
=27, from which take 3, and there remains 
DE = 24 = 2 C A, confequentljr CA= 1 2 . Ha- 
ving thus found CA, add to it BD = 3, and 
the Sum is BC= 15 the other Side of the 
Triajigle ABC. Which was required. 

Geometrically. 

BECAtJSEthe Side CA, and the Segment 
BD are together in one Sum equal to the Side 
BC, and that the Angle BAC is a right one* 
by the Propofition. Therefore draw Ab 
(=BD). perpendicular to BA, and join Bi 

with 



I 5^1 

with a r^t Line {S^e Fig. 7.) whidi Bifea m 
a, at this Points ereft the Peqpendicukir ^jC 
until it concurs with iA produced to Cvlaftly,, 
draw the Line BC, and BAG is the Trianglft: 
that was to be conftrudted. 

Demtmjirdtion. 

The Angles at a being rights and the Ba- 
fis of the Triangles B^C and baCy viz, Ba 
and ba zir, and alfo Ca common to both, the 
Sides CB and Cb ('by the fourth Propofition of 
jB«r/i/*sfirftBook) are equals and fo (by Defi- 
nition 2 1 of the feme Book) the Triangle BCb h 
J/b/ceks. With CA Radius^ defcribe the Arch 
AD, fo fiiall BD be equal JA. Therefore, &>• 

PROBLEM XXXIL 

In the ReSlangk Triangle ABC, is given 
theBuJis AB = 5, and the Sum ^ the 
other Sides AC4-BC=25. Required^ 
the Sides AC, BC feverally ? ^ 

Put 25 = ^, 5 = J| and x = CA; then 
(per Jx.i.) CB = ^— X. And becaufe the 
Angle CAB is right, wc have (by the forty 
feventh Propofition of EucUdh firft Book) 
BC»=CA^4-BA*; but BC* = a«— «» 
±x\ CA'=:xs and BA*=t*. . {^^ 

Therefore 



Therefore 

2 +. 
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2a^ — 2ax^=y 



2M = a* — t* 
3 ^^^x 



2a 



2 24 ' 



and a'5 -^12 = 13'= CB. 

Or /i&»x. 



fr. m R. 



Put ;c«BC, and (^^/J^.) ACwillbe 
»fl-— x; having thus expre&d every Side 
of die Triangle ABC, we ftiaH have (by the 
forty fevcnth Propofidon of JE«r/y *$ firft Book) 
BC*=AC*i-AB^ 



That is, jix««.4^— *44;^-f-jtf»-|-^». 

2 * 24 2 ' 2X25 



24 



4xc 



J3 



« fiC, and 25-« 13 ==^12 =AC. The lame 
as before. 

JV(?/^, The Sides AC and BC may be found 
Numerically, Thus, compleat the Circle ADE, 
and (by the thirty fixth Propofition of Euclid*% 
durd Book) the Refbtngle of BE into the Seg- 
ment BD is =to the Square of AB, There- 
fore BD is equal to the Square of AB divickd 
by BE (=^BC-i-AC«»2S.) That is, BD 

«5X5 



r 6o 1 

•==5Jii^j^and(>ri5^.)-^^^=^,= i2-AC, 
25 ^ 2 \ 

Jience 25 — i2=«i3«BC. 

The fame Geometrically. ' •' 1 

T H u s. Draw the Line AB= 5 from any 
Scale of djual ?arts ; at- right Angles tg which, 
draw the Line .A^=25 the given -Sv^a 
of the Sides AC and BC, This done join Bi^ 
{See Fig. 9) with a right Line; which divide 
into two equal Parts in the Point a ; from as 
ereft the Perpendicular aQ^ and having drawn 
the Line BC, the Triangle ABC is that reqift- 
Ted to be conftrufted. 

Demon/iration. 

The Line aZ being perpendicular to Bb 
and cuts it into two equal Parts, the Triangle 
BC* (by the fifth Propofition of EucRd's fixft 
BookJ is Ifofieks. Ergo BC = *C, confequeot- 
ly ACi-BD=AC-i-*C. ^E.D. 



HAVING 
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edVIKQ thus far £xercpd jthe 
young Analyji In Jimple Equations 
.urdyy it may not he improper to Jhew him 
fxSat quadratic adfeSied Equatiofis arcy and 
imio jucb Equations art hrt^ugbt to a Solu-^ 
iion : Jndfor the bett^ VnderMnding of 
which J it is requijite he jhmla kncFw bo^ 
they are firft produced^ aHd this be mllfa-'' 
fily perceive by the following Examples. 

E X A M JP L E 1. 

If inftead of what is given and required 
to be found in the foregoing ProUem, there 
had been given the Sumjpf the Legs forming 
the right Angles (See Rg. i.j Ftz. AB -\- AG 
= aj and the Hypothenufe or Ipngeft Skle 
BG — b'!, to find the faid Lf?gs feperatety. 
Then for the Leg AB put at, and (by Ac. i.) 
^e other Leg AC will be equal a — xi hav- 
ing thus ocprefe'd every Side of the Triai^le 
ABC, welhallhave, by Virtue of the' f^th 
Propofxtion of Euclid's firft Book, this 

G E^ua- 
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'Equation, 
That is, 

.3 \-^2 



5 



CD 



nu 2. 






BC^=ABv-[-AC* A 

2x* -^2ax = b^ —tf*. 



tfAT- 



2 

r2 



;x^ ^ ax-\ = ^ / S 



6a: ==%/- <. 

2 ^ 



2— 4 



/ 



Is 

*8 



^ 

«' 

S 



Having thus found the Leg AB, the other 
Leg AC is given from what is flicwn above, 

.Seeing therefore at the fourth Step of the 
'Foregoing Operation, there is produced this 

Equation x^ — ax = — ; which becaufe it 

is conftituted of two different Powers of the 
unknov/n Quantity, viz. x^ and\r, whofe In- 
dices are double to each other, is called a qua- 
dratic adfefted Equation. Which, with re- 
Ipeft had to the Signs -j^ and — admits of 
three Varieties or Cafes, viz. 



x^ -f- mx'=^n. 

x^ — fnx=n. 
fnx — x^ =». 




x^ -^ mx^ = «. *> 
x^ — mx^ =»->&?r, 
mx^ — x^ — ».^ 

N. B. 
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N. B. That the Forms of the above Equa- 
tions may be rendered the more Univerfal, I* 
put m for any Number that may happen to 
be the Co-efficient cigF the unfaiown Quantity at, 

and n for the abfolutc Number, as — ^^ — ' 

and die Tike. '^'' 

And for the Solution of fuch Equations, 
the L-earner muft obferve, that the Method 
took it's firft Original from this Confideration. 
That feeing on one Side of the Equation in 
every Cafe, there is the Square of x, and the 
Reftangle of x drawn into, the given Quan- 
tity w, or what comes to the fame Purpofe, 
the Square of x^ and the double Heftangle of 

X drawn into — j it is evident (from the 4th 

* , ■ . 

Propofirioni, of Euclid^s fecond BookJ that 
AT* -f^mx Jn the firft: Cafe, at* — »i;v in the 
fecond, and mx — ^* in the third,, wants only 

the Square of — , that is — ^ to make the faid 
^2 4 

Quantities compleat Squares ; for the Square 

^^ * r T IS = x^'+' fwx H , of;r ^- 

■ 2 • * 4 2 

— **— mv4- — ,andofA? is = x* — mx 

4 2 

in eve^y Refped is the 

G 2 feme 



m^ 



H , which tho* in eve^y Refpedt is the 

.1" 



[^4 J 

finie ih Form tX) that next before it, yet it be- 
ing in the third Cafe is of a diflferent Quality, 
becaufe equal to a negative Quantity, as fhalt 
be .ihewn by and by. Whence proceeds this 
general" Rufe fw compleafing the* Squai«e ia 
all qimdratic adfefted Equation whatfoever. 

RULE. 



Add the Sqpare of ^ the Co-efEcient of 
the. unknown^ C^ntity, to both Sides the 
EqoatiilMt, and the. Square will be compleat. 
See- thcfollowang Operatbns. 



^i-^nx^-i-^'ii^rt^ 



«'-HH-"^ 



m 



m 



2X 



4 4 



ni fn 



^\ 4 4 



m 



*M* 
m^ 



or, 



4 4 



and fo on. Hence, by extrafting the (quarc 
Root, we fhall have the following Equations. 



l\9C 
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H-r=^'H-^. 










or*' — r=v'«-| — -. &ff^ 



And by tranfpofing— to the other Side, every 
Equation will give the Value of x. 



I x= K/zH — '. 



r 






;C2=- 



l» 



V«f 



^W'' 



|Or^a=:-^;r|-^. 



m , M^ 



^— 4. 



Except in thofe 
Equations on the 
right Hand, which 
muft have the Root 
again extrafted. 









f=V^ — l^y/n- 



m' 






Gs 



iS^ ^. 



JV. B. In the third Cafe, or this Equatioix 
pM'^x^ ^ fii before the Square can be com- 
pleateJ, the Sigfis of every Term m the 
Equation liiuft firft be chaiiged, wbieh being 
done, will ftartd thus »* — mst —.— n^ aaid 
then by compleating the Square, it will be- 

come ;»»-;«* ^ -^ = —'-= ;f. as i§ fpe- 

4.4 

cified in the foregoing Operations. 

^ To whfi^t is here Md concerning quadra* 
tic aHfeded Equations, much might be ad- 
ded, but I fhili tOnteM niyfdf by infertmg. 
only thefe Obfervations foUowing. And if 
the induflxiotis Reader defire to fee more of 
this Db&riile, he is referred tdfFard\ Introduc- 
tion-^ Chap. viii. Part II. or to John Farpm\ 
Clam AtitbmetictB, €ha|). xr. where he will 
meet with tfenty of Ejdamples of this 
Kind. 

First then. It may be obfcrvdd that at* 
the unknown Ojiantity, in the firft Cafe, may 
be either great2r or lels than it's Co-efEcient, 
becatifc all the Terms in the Equation are af- 
firiharive. Hut in the fecond Cafe, x \t al- 
ways greater than it's Co-efRclent ; becaufe flf f 
— ;7»^ is equal to an affirmative Quantity. And 
in thefliird Ca^e, x is always lefs thanit'iS.Co-^ffi. 
dtnC,betaufewi;irand»arebothnegative, Hence, 
in compleatihg the Square, iii the firft and fecond 
Cafes itmattefsndl whether che Square of half the 

Co- 
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Co-elGeient, that is — ,be greater or lefs thaftfhe 

4 
abfolflte Number n. But in the third Cafe it 
muft always be greater than », elfe there will 
Be Required to eXtraft the fqudrc Root of a ne- 
gative Quantity, which is impoffible. 

Secondly, In the thn*d Cafe, after the 

Square is compfcated, if -^ amd n happen to 

4 

be=, then, becaufe n is negative, .v* — mx 

4" — = (?. whofc Root being . extra&ed 
4 

X = e?, and therefore ;; = — , confe- 

quently 2x=^m. 

Thirdly,' In the Solution of Equations 
of the third Form, the unknown Quantity 
will fometimes have two affirmadvd Values, 
the pne juft, and the other more than jait ; 
for which Reafon, this Sort of Equations are 
generally called ambiguous; but properly 
Ipeaking they are only particularly fo. For 
when the Co-efficient of x, that is w, is lefi 
than 2 AT, then there will be no Ambiguity at 
all : So this Ambiguity can only happen 
when m is greater than 2pc -, for if »* be equal 
to ^Xy then, by the laft Obfervation, the 

Quan- 
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tides ■— and — n will be equal, and confe- 

quently deftroy each other. T o prove 

which, in this Ebuation .v = — }- s/— — n. 

which is of the third Form, let us affume 2x 
for the Co-eiRcient of x inftead of w, and 
fuppofing 2x -^ r any^ Co-efficient of x lefs 
than 2.V, but greater than x \ and by fubfti- 
tuting this Co-efficient, viz. 2x — r , for m 

in this Equation at == — [- V n. we fhall 

^ ' 4 ^_^ 

, 2x — r . y4^* — 4^^ "^h ^* 

have AT = 4- v^-^= ■ n. 

2 -^ 4 

And for the Value of — », form the original 

Equation with the unknown Quantity x and 

and it's Co-efficient 2x — r, or which comes 

all to the fame Thing, fubftitute 2x — r for m 

in this Equation x^ — mx = ' — «, and we fhall 

have — « = — AT* -j^rxv which being fubfli- 

tuted in the abo vefaid Equation for — n. then 

2X—r , A^ — 4^r — 4;f*-f-4rx-j-r*. 

X = ■ k ^ ! 

2 -^ 4 

which being contrafted will become ;ir= 



2X — r , r 



-+- \^~. whence it is plain x = +-. 

-^4 a * 2 

and 
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and not -—* - = a? — * r. Therefore 

2 2 

this Cafe is not ambiguous when the Value of 
the Co-efficient of the unknown Quantity^ is 
fome Number greater than die laidQuantity, but 
M thm it's Double 5 which was toBe pisovcdV. 

But to prove that any Co-efficient of x 
grieater than ix wiU render this Cafe ambigu- 
ous ; put 2x -^ r for any Co-efficient of x 
greata: than 2Xy which- bein g iubftittitc d for 

»«ifttimEquatioitA?=»- -f-\/ «. aaah 

bove Ipedfied, it will become x =* — '^^^ 

2 J- 4 2 — ^ 

2Jtf "^^ ^ r 

but - — * h ^ == 5f ■+* ^i which is one af- 

d 2 

firmative Value of the unknown Quantity, 
but t6o^much by ff rfie EjEccfs of the Co*ef* 
ficient above twice^ Ae Quantity fought 5 and 

?^^- —X=x is tHe other, the true Value 
2 ^ 

0f the Qaantlty reouired. Hence proceeds 
the Ambrgaity ^hiclt was to be proved. 

SCHO- 
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SCHOLIUM. 

From what is proved above, it appears, 

that if the Difference between the Co-efficient 

f 
of X and 2^, that is -, is always equal to 

At 

V— — «- and that feeing from the firft De- 

4 • 

2JC " — r r * 
monftration gives the unknown 

Quantity too little, and. from, thie fecond,. 

^ + r txK) much by n Therefore 

when this C afe is not ambiguous, always add 

v^— — n. to -, and the Sum will give x the 

4.2 ^ 

Quantity required, bu t when ambiguous, 

2 
then always fubftraft ^ n. from ^, and 

the Difference will give the Qua ntity fou ght ; 

thus, in the former a: = h yZ—'^n. and 

2 ' 4 

in the latter at = -- — y/- n. Bqt the 

2 4 

Learner muft>know that the Ambiguity of 
this Cafe cannot be determined when the Equa- 
tion 
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nlon is cxpreffed literalJ Y ; and fo r this Reafon 

the Quantiries ^ and V — n. are always 

conncfted together with a doubtful Sign. 

Thus, ^ = 4- s/— — ». See the third Cafe 

aforegoing. 

Fourthly, In every quadratic adfefted 
Equation, or indeed all compound Equations 
whatfbever, are as many Robts or Values of 
the unknown Quantity, either affirmative or 
negative, as the Index of the higheft Power 
of the Quantity fought contains Units -y and 
when one of diofe Roots is difcovered, every 
Root bcfides is 'found by dividing the whole 
Equation by that Root continually, or in 
quadratic acUedted Equations, having found 
one Root, fubltraft it from the Co-«fficient 
of their refpeftive Equations, and the Re- 
mainder will give the other Root« 

Fifthly and Laftly, In the firftandfc- 
cond Cafes of quadratic Equations, one 
Root will be affirmative and the other a ne- 
gative Quantity ; but in the third Cafe, both 
Roots will be affirmative, tho* but on^ of 
them will anlwer the Queftion, which muft 
be taken according to the Conditions thereof; 
and in the other two Cafes, or indeed all 

Equa- 



Equations whatfoever, the aSrmatly€<^g^« 
tity always folves the Problem, for the nega- 
tive Quantities are of no odier ^Ufe than to 
help to form the original Equation. 

Thus much I prelume is fiiificient for 
what may be required in quadratic adfedled 
Equations^ from whence it appears, that this E- 

rion ^* — ax = — c^ at the fourth Step in 
Calculus to the foregoing Example^ is of 
the third Form, and therefore from what hath 
been Ihewn above relating to this Sort o f 

Equations, it is evident x = J" Hh ^"^ •" ^^ 

From the 47th of Euclid*s fifft Book 
it will eafily appear that the JLegs of aright 
angled Triangle arfe equally related to the 
other Side, or Hypodienufe. So that if in* 
ftead of .putting x fdr AB (See Fsg.^ 8.) I 
fuppofc it = AC 5 th^ (per Ax. i.) a-^x 
== AB, which Expeffion is the very fame as 
before, tho* x reprefents a different Part of 
a ; and ^being ftated according to the above* 
£iid PrQpo&lion of Euclid^ will ftand 



Thus, 
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Thus, 
1 — a 



■Z -r-2 

$ CD 

4 uu 2 

5 .4-^ 



3i^ 






— rfj^: 



-f. 









2 4 ^ 



2-L 4 



Ma ^ 



Now by comparing this Operation, with 
that aforegoing, we ftiall find, that both th« 
Form of the eatculus andConclufion is the fame 
in each,. 'nocwithftanding different Quantities 
^re the Scope of our Enquiry. Anid hence it is 
that fome Geometrical Problems are ambigu* 
ous, and: when fuch occur, the great and in- 
comparable Mathematician, Sir I/aac Newton^ 
advifes, that when there happens to be fuch an 
Affinity or Similitude of the Relation's of two 
Terms to the other Terms of the Queftion, 
that you Ihould be oWiged^- in rtiaking Ufe 
of either of them, to bring out Equations ex- 
aftly alike ; or that both, if they are niade 
Ufe of together, Ihould bring out the fame 
DimetTtions, and the fame Form ("only except- 

H ing 



- 1 
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ing perhaps the Signs -^ and — ) in the final 
Equation (which will be cafiljr feen) then it 
will be the beft Way to make ufe of neither 
of them, but in their Room to chufe fomjB 
third which fhall bear a like Relation to both, 
as fuppofe the half Sum, or half Difference, 
or perhaps a mean Proportional, or any other 
Quantity relating to both indifferently and. 
without alike. Sec the Umverjal Arithmetic 
Page 126. 

That is, in this Exaitipte feeing the Simi^ 
litude of the Relations of the two Terms or 
Legs AB and AC to the other Term or Hy- 
pothenufe BC, is fuch, that making ufe of 
either of them, brings out Equations exaftly 
alike; therefore for a more commociious Elec- 
tion of the Terms for the Calculus, by the 
foregoing Advice, chufe fome third Term, 
which, becaufe the Sum of Legs are given* let 
be their Difference, for which put x, and by 
the proceeding • Lemma^ the greater Leg 

will be - 4- -, and the leffer Leg ; 

2 ' 2' '^ 2 2 

both which being fquared will 



become 



!75i 



becomes 



IS 
z X 2 
5 «»2 



4 2 » 4> 



> whofe Sua 



2 ' 2 

5 X* =2^*~£%a Simple Quadratic.- 
6t = Vib^ — ^^ = AB — AC, 



or AC — AB, according as AB or AC rc- 
prefents the greater or lefs Leg. 

Hence by computing after this Method j 
it appears, that not only the final Equation is 
reduced to a fimple. Quadratic, but the Am- 
biguity of the Propofition is likewife avoided ; 
»xd therefore in fohie Queftions it is mbrc 
commodious to fcek not the Quantities that 
are required, but fome others from whence 
Aey may be found ; as the Reader will find' 
if he obfcrves fome of the foregoing and fol- 
lowing Operations. 

But to render the Ambiguity cm* Nature 
of this Example more confpicuous, take the 
following Geometrical 



H z 



CON- 
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C N S^ R-X^C J 10 N. , 

Draw the Line BD (5^^ Eg;, ip.) equal to 
the Sum of the^-egs AB and'ACj, ii| which 
take the Point e any where at PkaSfiire ; from 
which Point ered the Perpeodicnlar eb equal 
to the Segment eD -, from D, by the. End of 
the Perpendicular eb, draw the lyine 13 bf of 
any convenient Length, . This done, with 
the Hypolfaemrfe BC as Radius, and from B 
the Center defcribe the Arch gcCy and from 
the Pwt C where the iaid. Arch £\iy^ the. 
Line D^/, let fall the Perpendicular CA » 
and the Triangle required to be conftrufted 
is A^. . 

DEMONSTRATION. 

Thb Lines be and CA being both drawrn 
from the fame Line Hbf perpendicular to the 
Line BD, it is evident the Triangles hiH and 
CBD are fimilar, and therefore ^D : ^^ : : 
AD : AC. but <fD and eh are equal by 
Conftruftion, confequently AD is equal to 
AC. Whence it is plain AB ^ AC is 
= AB "1* AD ;= BD. 

^ E. D. 

COROL- 
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CORO H L^RT. 

From the foregoing ConftriKStion, feeing: 
the Arch C^^ cuts the Line D^ in another 
Point c^ it wiB be €afy to demonftrate Geome- 
trically thie Reafen of the Ambiguity, in this 
Example. Thus^ let fall thd rerpendicular 
cay and widi a right Line join the- Points B 
and c. Then by fimilar Triangles be : eT> 
: : ca z aD^ bat be and rD are equal by 
Conftru6tion, therefore ca is equal to ^D, 
confequently Ba -^ ca ^Ba"^ al> = BA 
-f- CA ; whence the Triangles ABC, and /^Br 
are equal in all Relpe6b, for BA is = ca, and 
Ba = CA. Now fince from each of the 
Points of Interfeftion C, r, the famir Trian- 
gle is produced, it is therefore indifierent 
which of the faid Points the Triangle is con- 
ftrudted from^ fince they both bear alike RcU 
lation to the Line BD. 

E XA M P L E 11. 

O R if inftead of the Sum of the Legs, 
as in. the laft Example, there had been 
given their Difference = ^, and the Hypothe- 
nufe = ^ as before, to find the Legs. Then 
"by the common Method of Computation 
H 3 put 
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put X = the greater Leg, and (per At. 2.) 
the lefler Leg will be = * — - «. And by 
the 47th Propofition of EucMs firft Book, 
we ihall have BC» = AB » + AC» (See 
ftg. 9.) That is. 



I 
2 






3 CD 



J^, uu 2 



5 +: 



2x* — 2dx = t* — a* 

X* — ax = 

2 

* 4 4 






a . ,2b'' — ^* 
2 ' 4 



the greater l^g, which was to be found, whence 
the lefler Leg will be known. But by putting 
X = the leffer Leg, then the greater Leg 
will be ;^ -j^ tf , and by the abovefaid Propo- 
fition of fiucildy wc fliall have thi$ 



Equa- 
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Equation 

1 •— a 

2 -r i 
3j GO 

4 w 2 



2 2x^ -jr 2ax = i* — a* 

aa:* ^ fl!;if -+- — = 

' '44 



5 -2 



'2 4 



2 » 4 



Seeing that in the foregoing Operations 
their final Equations are the very fame in 

both, except that in the former • is afErma- 

tive, which in the latter is a negative Quan- 
tity-,, the third Term therefore to be made 
ufe of for the better Eleftion of the Terms 
for the Calculation, mull be the Sum of the 
Legs, becaufe their Diflference is given, for 
which put X •, then (pr Lemma folkwwg) the 

greater Leg will be j ^^ "", and the lefler 



X , a^ 

" -7-— , and the Sum of their Squares 
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— -^ — , which is «(pial to i' by the Fi- 
gure. 



Coirfcqaently 



^"2 * a 



— a' 






;^ = y/2b', - ^% ::= AB -f- AC. 

A KD thus, by Help of the half Sum 
and half Difference, I have brought out the 
refulting Equation in a fimple Quadratic 
Form, and freed of Ambiguity : tho* I 
might have omitted this Expreffion, for no 
fimple Equation, of what Kind foever, can 
be ambiguous. 

GEOME'TRICALLT. 

Draw the Line BD equal the given Difie- 
rence of AR and AC (See F^. 1 1) to which 
add the Line D^ of any convenient Length ; 
from e ereft the Perpendicular he equal to D<?, 
and draw the Line pbf of any Length at 
Pleafure ; then from B fet off the Hypothe- 
nufe BC to the li\id. Line in C, and let fall 
the Perpendicular CA, fo is ABC the Trian- 
g\e which was required. 

DEMON' 



DEMO NStRA^ION. 

Because t^e Lines AC and eh are ioth 
perpendicular to the Line D<?* &?^. the Tri- 
angles DAC ^nd Dt?^ are' finwkr^. whence 
De : eb : : DA : AC. but X3e is = eb by 
Conftruaion, therefore DA is = AC. confe- 
quently AB — D A = BD. 

.: ^E. D. 

Farther, to Ihew the Utility of this Me- 
thod of Sir Ifaac. N^wtm\ tak<e another 
JExample ; and the better to aonceive the Reft- 
fon of ea^roffing the half Sum acd baif Di& 
fepence of my two t^uandtics^ ohfervc the 
&llov^ 

L E M MA. 

If frorn half the Sum of any two Q^- 
thies. be taken half their Dificreoce, thcTR.c- 
ipainder will give the leffcr Quantity ; but if 
added to the h^lf Sum, gives the greater 
Quantity. 

DEMONS'TRATION. ^ 

Put A? = the greater Quantity, and y = 
the lels ; and make their Sum a? -|- ^ = /, 
and Difference x — jy = d. The half Sum will 

be 
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be -— ^ = ■-, and half Difference — — ^ 

2 2* 2 

2 2 2*2 

2 2 2 ' 2 

£ XA M P L E m. 

Ik the right angled Triangle ABC (JSee 



^pf. 12.) there is given the Hypothenufc 
IC = «, and BD, thfr Perpendicular let 



a! 

fidl from the right Angle to the Hypothenufe 
AC, = *. To find the L<^ AB and BC •, 
and the Segments of the Hypothenufc AD 
and DC? 



T o folve this Example by the common 
Method put ;c = one of the Segments, as 
fuppofe the greater, and (per Jx. i.) the kflcr 
will be. = tf — X. Now, by the eighth 
Projpofition of Euclid*^ fixth Bopk, the Tri^ 
angles ADB and BDC are fimilar. 



Whence 
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t. 



ce > 1 1 

is, $■ 2 



Whence 
That 

a Ergo, 

3 ± 

4 CD 

6 



+ 1 



AD : BD : : BD : DC. 



b 



: J5U : UC. > 



^^ __ ^»— i»/An Equation of > 
ax — x -b'^ the third Form. J 

*' — <wf = — b* . 

4 4 



DC, which foever is the Ipngeft. Having thus 
found the Segments of the Hypothenufe, the 
L^ AB and BC will be found By Virtue 
of the 47th Propofition of Euclid's firft Book 5 
for in the Triangles ADB and BDC there 
is given the L^s AD, DB, and DC 

But if ^ be put for the leffer Segment, 
then /? T— AT will be die greater, and feeing 
the Expreffion is the. lame. in both Suppofi- 
tions, diat is, a--^ x reprefent indifFerendy 
the goeafi&r anc^efe Segment, it is evident 
this Example :|Blmbiguous, and. therefore 
fince the • Sturi"^ or the Segments ate. given, 
kt ^ reprefent their Difference, and (per Lem- 

ma) 
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ma) the greater Segment will be = — [— , 



andthekfr- 



^. And fb by the above 
cited Propofitioa-of EucMt we Iliall have this 



Equation, 
That is, 

2 ErgOy 



3 
4 



>? 4 



5 "y 



AD :BB-r:BD : DC. 



2 ' -a . 






2* \ X* 

,4.4 
6 ! A? == \/ii*— 4^'. ttie : -Difference 



of the Segments of the Hypothcnufe AC, which 
being foWHtuted for a^ m J "*r 2 ^^ 2 ""2' 



xh^ greater Segment will be equal to"* iV*- — ^^•. 

and the leffcr = ;• ^ — V- — ^^ which exa<5fcljr 
2 4 

agrees wiih the 7th Step of the laft Operation. 
Hence it appears^ that by fubftituting the Va- 
lue^of X found by this Method of Computa- 
tion,, for, x^ in the Quantities expreflfed by the 
half Sum and half Difference, gives the very 

fame 



Theorems for finding thofe Quantities, as tho* 
they w&rt inveftigated by the con>mon Me* 
thods of Agebra. 

GEOMJ^tR ICAL L K 

On AC draw the Semicircle A^BC, draw 
aHb the Line ac parallel to AC at the Dif-- 
tance of the given Perpendicular BD, and 
whei« the faid Line &c cuts the Semicircle, as 
in the Point B or ^, kt fall the Perpendicular 
BD or hd \ this done, draw the Lines AB and 
BC, or A* and hC. and ABC or AbC is die 
Triangle required. The Truth of this Con- 
ftruftion is evident from the Figure idelf, 
i^nd therefore needs no Demonftration. 

Having thus fliewn what Quadratic ad* 
ifedfced Equations are, and how they arc 
brought to a Solution ; with fome ufcfiil 
Animadvertions on every Cafe, wherein, I 
prefome, is Ipecified all that is requifite for 
finding that Root of an Equation that truly 
anfwers the Queftion: I will now conclude 
this Synopfis, and fo proceed to give the So- 
lutions to the following Problems. 



I PROBLEM 
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PROBLEM XXXIII. 

Suppofe twoTowerSy AB i8o Feet Mgh^ 
and CD 240, at the Dijiance AC 360 

. Feet. A Ladder is to be fet upon the 
Line AC, at fome Pointy pppofe in E, 
of fuch a Lengthy as from ^thence it 
may reach the Top of both the Towers. 
We require the Point E in the Line of 
Dijiance^ as alfo the Length of the 
Lad^r EB.MD^ • 

^ Put 180= a^ Z40 = h 360 = c, and 
;tf = AE {See Fig. 13.) and {per Ax. i.)c--x 
= EC ; but becaufe BE is equal to DE, by 
the A7th Propofition of Euclid's firft Book, 
we fiiall have AB^ i- AE^ = EC^. i- DC. 
which in 



•Species will j 
Hand thus, f 

3 -^- 

A. -4- 2C 



J/-|-x*=c'— jf^-K-h^'- 



a^ •=! c'^ ■ — 2tx -^ b^ 



2CX = C'' -f- 



2C, 



=2i5=AE, 



which taken from 360 leaves 145 = EC, 
which gives the-Point E required. Whence 

the 
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fhe Length of the Ladder will be found to 
contain '2 80.4 Feet. 

ConJiruBion Geometrically. 

Join the Points B. and D with a right 
Line, which divide into two equal Parts in 
F, from which Point raife the Perpendicular 
FE, and where it cuts the Line AC, as in the 
Point E, there the Ladder muft be fet to 
reach to the Tops of both Towers. For BF is 
=:= FD, and FE common to both, therefore 
the Triangle BED is Ifofc'eles^ and coniequendy 
BE is equal to ED. 

SI, E. L and Z). 

PROBLEM XXXIV. 

In the "triangle ABC, the fever al Sides 
AB = 13, AC = 14, BC z=z 1^ are 
given 'y and the Perpendicular BD being 

. drawn. Requird the Seanents of the 
BafisAD, DC? 

Put 13 = ^ 14,'== b\ 15 =r, and ;^ ==: 
the Segment BD, then {per Jx.x.)'c -^ x is 
equal the other Segment DC ; and becauf&the 
Jrianeles ADB and ADC are right angled, 
and the Perpendicular AD common to both, 
• " I 2 we 
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we fliall have (by Virtue of the 47Ch Fropo- 
fidon of Euclid's firft Book, {See Fig. 14.) this 



Equation 

Species is 
I 



4 



2€ 



i| AB'-BD'=AC'-CD'. which in 

3'^* z=,l^ — c^-\- 2cx 
4*2^ = ^j* — h^^c* 



I 



2^ 



=BDsiind 



15 — 6*6 = 8.4 = the other Segment DC. 

Or, by the Application of the 36th Pro* 
pofition of the third Book of Euclid's JEfe- 
^nenfSj the Segments DB and DC may 
be found by Proportion, thus as BC : AB 
-j-AC: : AC— AB : DC— rffl, that is, as 
15 : 13 -f- 14 (= 27.) : : 14 — 13 (= i.) 
:n (= DC — DBJ Now the Half of 
%\ added to half 15 ^ves 8.4 = DC the 
greater Segment, and fubftrafting half Vr^^ 
the Half of 15, the Remainder gives 6.6 
= DB the leffcr Scgmem, the feme ha before. 

IT. fr. D. 

SCHOLIUM. 



From tfie foregoing Operation it may be 
obferved from tjie third Step, that by tranf- 
tjofing c^ to "die other Side the Equation, we 
^ fliaU 
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l&all have a'^ + ^* = ^* ^^ r icx. that is 
AB* -{- BC^ = AC* -]- 2 X EC X BD. an 
Equation that exadtly agrees- with the . 1 3th 
Propofition of the fccond Book of Euclid i 
whence the Learner is to take Notice, that by 
carefully looking into the Calculations of Alv 
gebraical Problems, many curious and ufeftii 
Theorems are often difcover'd, and (bmetimes 
new Properties of the Figure the Calculus 
belongs to, is brought to Light ; and to this 
Property of Analytical Operations, both 
Arithmetic and Geometry chiefly owe their 
greateft Improvements. 

PROBLEM XXXV; 

In the obtufe angle Triangle T>^Y J fbefeve^ 
ral Sides are given^wiz. DE 11, EF' 13, 
DF 20;. and the Perpendicular FG, 
being let fall upon the Bafis produced^ 
Required the Prolongation of the Ba^ 
p EG. • ' 

Put 20 = ^, 13= b, 11 = r,* and ;r 
= EG the Prolongadon of the Bafis DE j 
dien (per Jx. 2.) c -\^ x = DG, now becaufe 
the Triangles DGF and EGF are right an- 
gled, and the Perpendicular FG common to. 
both, it is evident (^by the 47th Propofition 
of Euclid^^ fitfl: Book) that DF' — DG*'' 
= EF'— EG^ that is, 

I 3 in 



in Species 

^ ± 

3 -5 
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(5^^% 15 J 

3 2CX = tf* — c^ — i* 



2 a' 



SCHOLIUM. 

At the (eccmd Step by tranfpofing — c^ 
— - 2CX to the other Side of the Equation, it 
will ht a^ =^ b^ -jr c^ -^ 2cx^ the fame with 
the i2th Propofioon of EmcM'% fecond Book 
of Geometry, 

GEOMEtRICALLr. 

Upon the Side DF draw the Semicircle 
pGF, and produce out die Side DE trll it 
cirts the laid Semicircle in the Point G, then 
die S^ment EG will be the FrblongatiOa 
required. 

DEMONStRATIOH. 

DftAW the Line FG, and (by the 31ft 
ft'opofition oT Euctt^s third Book) the Angle 
pGF is a right Angle^ confequently the Line 
FG 13 perpendicular to the Si(K D£ produced 

to 



C 0O 

to G. Therefore EG is the Prolongadoii 
fought. 

^ E. D. 

PROBLEM XXXVL 

In the ReSf angle ABCD, is given tie 
Difference between the Length AB and 
the Diagonal BD, that is DE = 2 j 
and likemfe the Difference between the 
Breadth AD and the Diagonal BD, 
thatiSy FB ^x^. Required the Sides 
of the ReStangle AB, AD ? 

Pur ^==41, 2 £= J, and^ =AD = DFj 
then DB = ^ -{- x, and AB = EB = ^ -{- ;^ 
-— b. Now the Triangle ABD being right 
angled, jthere will be had (by the 47th Pro- 
pofition of EucMs firft Book) this 



Equation, 
That is. 



± 



1 
3 

4 'm 2 

6 -h* 



{See Ftg. 16.) 
DB* ^ AB» -f- AD\ 

2^Mr — a^jJ-j-AT^ -^xb9c^b^. 
x^ — 2ix= xab'^b^ 
X* -*- 2i» 4"> * = 2^ 



•t* 2 =fi 8 « AD, the Breadth ctf Ae Reft- 

angle. 
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angk, which being known, 
will be found =15. 



the. Length AB 
^ E. I. 



Ok piit X = EF ; then (by the Figure) 
^ -j- AT = AB, b -^ x = AD, and a-\-b 
-^ AT = BDt, which being ftatedas above di- 
refted, it wilJ 



ftand thus 

I ± 

2 wjy 2 









x^ = 2ab 



Ar=V^2^^.=V^2X9X2. = 6==EF, 



whence the Side AB =15, 
BD = 17. 



AD =8, and 
fF. fF. R. 



Since the End and Defign of Algebraical 
Solutions is to bring out the moft elegant and 
limple Equations poflible; and becaufe fbme 
Ways are much neater than others ; where- 
fore (fays the great Sir Ifaac Newton, in his 
Unrverfal Arithmetic y Page 98) if the Method 
you take from your firft Thoughts for fd- 
ving a Problem, be but ill accommodated to 
Computation, you muft again confider the 
Relation of the Lines, until you have hit on 
a Way as fit and elegant as poflible. For 

thofc 



thofe Ways that offer themfelves at firfl: 
Sight, may ofteA Cfeace fufficfenc Trouble if 
they are made Ufe of. Thus, it would not 
havfe been more difficult to have fellefl upon 
the following Method than upon one of ^ 
precedent ones. For having ptiC ^ « DB, 
then AB « >? — ^^ and AB fe* a? -*-*«; 
whence, by the Property of the Figwe » 
Triangle ABP, this Equation will be 



obtained 

I 

3 



x^ — ^^Af -— 2ax :2=: — ^2 — j^* 
X — a — ^ = v^2^. 

Hence, by computing after this Rate, I 
hare falfen into larger and siore perdexod 
Algebraical Tferrtis, than either of the h»mer 
Methock. 

But of all thefe three Way» of Computa- 
tion, the fccond Operatiori is much more fim- 
ple than either of the other two ; for in thofe 
Calculations their.refulting Equations come out 
in an adfedted quadratic Forniy whereas this 
produces a fimple Quadratic only. From 
■which may be drawn tte following 



SCHO" 
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SCHOLIUM. 

SEEING, at the fecond Step, there comes 
out this Equation x^ = 2ab^ which turned 
into an Analogy, will be la : x : : x : b, or 
2b : X : : xaOithvit is, 2FR: EF : : EF : DE, 
or 2DE : EF :.: EF : FB, whence x or EF is 
a mean Proportional between 2a and i, or 
2b and a ; or between 2FB and DE, or 
2DE and FB. Hence it will not be difficult to 
conllrudt this Problem, Geometrically > which 
I fhall leave to exercife .the ingenious A- 
nalyft. 

PROBLEM XXXVn. 

In a ReSf angle DEFG, the right Line 
DK is drawn from the Anf^ ^ D ta the 
oppofite Sidcy cutting the Diagonal EG 
at right Angles in H : And there is given 
the' Segment H K = 2, and H E 
= ':^6. Required the Sides of the ReSt^ 
angle? 

To folve this Problem put 16 = d, 2 =^, 
and X = GH ; and becaufe the Triangles 
KGD and GDE are right angled, and RK 
and GE cut each c^er at right Angles m H 
by the Queftion. Therefore by fimilar 

Tri« 



» 




I 95 ] 


(SeeF^.jj) 


Triangle £ 


I 

2 


KH : GH : : GH : HD. J 
GH : HD : : HD : HE. S 


i' ■ c 


3 


b : X : '. X : -r. 
x' «" • 


* That is, ^ 


4 


4 Ergo, 


5 


■ X* 

axr=-- 


5 x^* 


6:^^* ** = x* 


6 4- X 

7 wi 3 


7 
8 


X* = ah'' 


X=V«^*. =V'l6 X 2 X 2. =4. 



having thus found GH = 4, DH will be 
given = 8 ; whence (by the 47th Propofition 
of Euclid's firft Book) the Length PE will be 
= 18.02; *and the Breadth DG = 8.75, 
the Sides of the Redangle. 

ff". w. f: 



O B S E RVAT ION.: 



This- Problem, if rightly confider'd, is 
ho other than the finding two mean Propor- 
tionals between two given Quantities ; for fee- 
ing- HK : HQ : : HG : HD : : HD : HE; 
it is evident the Lines HG and HD, are two 
mean Proportionals between the given Lines 
HK and HE, Put x = the firft Mean, and, 

from 
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from the Laws of Geometrical Prc^effion, 

the fecond will ba = — ; having tims obtaki- 
a 

ed the two Means in Species, multiply them 
together, and their Produft will be — , which 

is equal to the Reftangle of a into h ; . that is> 

x^ 

— = ^. This Equation multiplied by ^, be- 
comes X* = a^b, and extrafting the Cube 
Root AT = Wa^b. the fame as before. But if 
it be required to find three mean Propor- 
tionals between a and b j and putting x =firft 

Mean, thefecond will be—, and the third 

aff' X^ X^ 

= -;*, multiply AT by -;, or -^ into itfelf, and 

x^ 

there will be had — , which is = ^ x ^ ; that 
a 

x^ 

iSi, -i-=c tf J, which multiplied by a^ , x^ i^a^b^ 

and extrafting the fourth Root, or the 

fquare Root of the fquare Root, we fhall have 

^ • .... ■ ■ ■ ■ ■ ■ 

X = ^Va'by OT X x=3 %/ ^a^b.. Or if it were 

required to find four mean Proportionals be* 
tween a and hj then if x reprefents the firft 

Mean, 



J 



Mean, the fecond will be — , the third ^, an^ 



x' 



x^ 



the fourth ~i and the Eorm<)f the Equatioh 



x^ 



is -^ = ab\ which reduced, and the Root 
a 

extrafted, give? ^ «= Wa^l?. Now from 
thefc Equations x' = a^b^ x"^ = a^bj and 
^* = a^bj it appears, that ^, the firft mean 
Proportional, will always be railed to a 
Power, whole Index is the iNumher of Means 
fought fnor£ i, and ^, the firft Term of the 
Series, will be railed to that Power whole In* 
dex is the Number of Means required. 
Hence, putting n == any Number of mean 
Proportionals between i^ and ^, we Ihall have 
this univcrfel Theorem for folving all Quef. 

5ions of this Nature, viz. y/a^b. but to ^P- 

feft the fame Logrithmetically, |)ut I: a=^ 

Logrithm of j, and I : b == Logrithm of b^ 

and we Ihall have this Logrithmetical Theo- 

. nxl la-hl: b . , ^ ^ . ^ 
fcm, vtz. } , either of which 

Theorems gives the firft mean Propoitional of 
any Geometrical Serii^ whatfoever. But the 
latter, for it's Facility and Expedition in Cal*- 
Nation, is far preferable to the former. 

K Because 
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Because moft of our Writers of Arith- 
inetic have only fhewn how to extraft the 
^uare and cube Roots of Numbers, it niay 
not be improper, in this Place, to give the 
.Reader a Rule by which all Roots may he 
extrafted univerfally, taken from Sir Ifaac 
JSfewion^^ Arithmetic^ Page 31. 



RULE. 

EVERT third Figure beginning 'from Vnity 
is firji of all to be pointed^ if 'the Root to he 
extrahed be a Cubic one ; or every fifths if it 
he a Qaadrato-Cubic, or 'of the fifth Power ^ 
&c. and then fuch a Figure is to be writ in 
the ^iotient^ -whofe greateft Power (i. e. whofe 
Cube, // it be a Cubic Power, or whofe Qua- 
drato-Cube, :if'it be the fifth Power, 6fr.) 
Jhall either be equal to the Figure or Figures 
before the "firfl ' Pointy or the next lefs ; ana then 
leaving fuhjlrd5led that Power ^ the next Figure 
will be found by dividing the Remainder aug- 
mented by the next Figure of the Refolvend^ ^y 
the next greateft Power ef the ^otient^ multi- 
plied by tf)e Index of the Power to be extra5led^ 
that w, by the triple Square of the ^etieftt^ 
if the Root be a Cubic one -, or by the Quin- 
tiple Biquadrate, i. e. five Times the Biqiia^ 
drate if the Root be of the fifth Power, ^c. 
And having again fubfiraSied the greateft Power 

of 
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of. the whole ^otient from, the frjl Refolvendy 
the third Figure will be found by dividing that 
Remainder augmented by the- next Figure of the 
Refolvend^ by the next greateft Power of the 
whole ^otient multiplied by the Index oftm 
Power to be extracted \^ and fo on in infi- 
nitum^ 

NO.ftE. When the Biquadratic Root is tof 
be extradted, you may extradt twice the fquare 
Root, for the fquare Root of x* is x*, and 
the fquare Root of x^ is x; And when the 
Root of the fixth. Power is tOvbe extrafted, 
you may firft extraft the fquare Root, and 
then the Cube Root out of that fquare Root, foe 
the fquare Root of x^ isx**, and the Cube 
Root of *' is X , And the fame is. to be obferved 
in otlxr, RootSy wbofe. Indexes are not prime 
Numbers^ 



PROBLEM XXXVIH. - 

Let there be d Circle ^ nvbofe Diameter is- 
AB, with another lefs Circle wboje Dia^ 

, meter AC, touches^ within^ in Ai and 

from the Center of the greater Circle- 

D, draw the Radius DE at right An^ 

gles to AB, cutting the Periphery of the 

leffer Circle in F. Now there is given. 

Kz BC\ 
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BC (the Difference of the Diameters) 
==== 9, with the Segment EF =2^ r.. 
Required the Diameters AB, AC of the 
$aid CirclesT 

Because^ the Circles AEB and AFC toucli 
each other within, the Center pf the leffer Cir- 
cle (by the i ith Propofition of EucMs third 
Book) will be in the Diameter of the great 
Circle drawn from the Point of Contaft. 
Wherefore putting at = DB = DE = DA 
the Radius of the greater Circle, 9 = ^, and 
S = b% then (per Figure) DE = a: — ^, and 
DC = X — a^y now Cby the i jthPropofition 
of Euclid's fixth Book) it 

(See Figs iS.) 



will be 
in Species 

2 — • >: 

3 -]- 2bx 

4 -r 2b— as 



ADxDC=DF*. whichexprefs'd 

— ax — x^ — 2bx ^ ^'. 
— ax = ^—2bx'j;^b^ 
2bx'—^ax=b^ 



I 

2)C^ 

3 

4 



b' 



x = 



_ 5 






2b — a 2x5 — 9 



-a— =25 



=s: DB. Confequently AB the Diameter of 
the greater Circle is 50, which being known, 
the Diameter AC of the Icflfer Circle will be 

Or Thus. 

, From this evident Principle, that the Dif* 
jSscencc of the. Halves of any two Quantities 

is 



k'tcpstal to the half Diflfercnce of the Quiantitfes 
Acmfelves; it felkws^ th^ FD, the Diffe- 
rence between the two Radii AD and AP, i» 

equal - the half Difference of the Diameters 

AB and AC. Whence putting x = AP the 
Radius of the leffer Circle, then AD = DE 

« DB m 9f -f-A DC =^ Af— |, wd DF 



- DE — FE -= X •+■ ;* — * J whichi by 

the abovefeid Propofition of Euclid^ will be 
brought to an Equation in the very fame 
Manner as' Step thefecond of the preceding 
Operation fpecifies. 



Thus, 



ADxDC=^DF'. which expreffe4 
in Species, will become 

4 



2 



2 

2 



^ . , 2^ — a 2b — a 

=^ 20*5 = AP, which being known, the Dia- 

K 3 meter 
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meter AC will be twice 20.5, that is, = 41^ 
and 41 -|- 9 =: 50 the Diameter AB the fame 
^ before. 

fV. W. D. 

PROBLEM XXXIX. 

Itwo Companions have got a Parcel of 
Gumeasy Jays A to B, if you will givg 
me one of your Guineas ^ IJhall have as 
ma^ as you will have left. Nay^ re-- 
plies^ B, if you will give me one of your 
Guineas^ I Jhall have twice as mnny as> 
you will have left. How many Guineas' 
had each of them f 

Put X —. A's Number of Guineas, and 
the Number of Guineas B had will be == ;e 
^ 2 ; and by the Conditbn of the Queftion, \ 

we fhall obtain this •' 

1, 

Equation, 1 1 Iflf 4" 3 =2;? — 2. \ 

1 — *T2 3 ~x —2 

2 •+• af 3J* = 5, hence A had 5 Guineas, 

and B had 7i ^ e. I. 

PROBLEM 






[ 1^3 } 
PROBLEM XL: 

ji certain Per/on bot^ht two Horfes^ with 
theTrappings^ which coji lOO Pounds y 
which Trappings if laid on the firfi 
Horfe A, both Horfes will be of equal 
Value: but if the "Trappings be laid on 
the other Horfe^, he will be double the 
Value of the frjl. How much did the 
faid Horfes coft? 

To folve this Problem put loo = <a;, ;v the 
Yalua of the fecond Horfe and Trappings 
together, and (by Jx. i.) the firtt Horfe will 
be -= a — x\ but by the Queftion, double 
the Value of the firft Horfe is equal the Price 
of the fecond Horfe and Trappings together ; 
whence this Query will be reduced to the fol- 
lowing Equation, which being dated will 
ftand 



Thus, 

1 -^ 2X 

2 -^. 3 



X = 2^ — 2X. 
2a 2XIOO 



= 66 f Pounds, 



and ICG — 66\ = 33t Pounds the Price of* 
the firft Horfe ; from 66|vtake 3 31 and the 
Remainder is- 33}, which divided by 2 the 

Quo- 
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Quotient is 16* Pounds the Price of the 
Trappings* and the Sum of jgl and i6| is 
50 Pounds what the fecond Horfe coft. 

NU ME R ICAL L T. 

To folve this Problem by Nunfibcrs, rea- 
fon thus ; fince the Trappings laid on die firft 
Horfe makes both the Horfes of equal Value, 
and becaufe both the Horfes and Trappings 
together coft 100 Pounds, the fecond Horfe 
confequendy muft coft 56 •, but Cby the Quet 
tion) if the Trappings be laid on the other 
Horfe, he will be double the Value of the 
.firft, therefore the firft Horfe coft *. of 100 
which is = 33f Pounds j now take ^^f from 
50, or 50 -f- 33 f from 100, the Remainder 
will be 16 J Pounds, the Price of the Trap- 
pings. /ST. W. D. 

PROBLEM XLI. 

A Kintner has two Sorts of Winey viz. A 
and B : which if mixed in equal Parts^ 
a Flaggon of mixed will coji i^ Pence \ 

. tut ij they be mixed in fe(qui-alter Prch 
portion^ as if you jhould take two Flag-- 

fons of K as often as you take three of 
J, a Plaggon will co/l 14 Pence. Re^ 
quired the Price of each Wine Jingly ? 

SSSJNG 



« 



f I<>5 1 

Seeing by the former Part of the Quef^ 
tion, a Flaggon of Wine of equal Mixture 
coft 15 Pence, two Flaggons of the fame 
Mixture will coft 30 Petice ; and becaufe, by 
the latter Part of the Queftion, two Flaggons 
©f the Wine A mix'd with three Flaggons of 
the Wine B ccril fourteen Pence a Flaggon,. it 
is evident that five Flaggons of this Wine 
comes to 70 Pence. - Put 30 = ^, 70 = i, 
and X = the Price of a Flaggon of Wine A, 
and a Flaggon of the Wine R will cdl a — 9( 
Pence •, and fincc the Sum of the Prices of 
two Flaggons of A or 2x, and three Flag- 
gons of B or ^a — ^x^ added together, is 
equal to 70 Pence, or J, 



Therefore [i 

1 -f-g^ 2 

2 ^ bU 

3 — 2Arl4J 



2Ar ^- 3<a— 3^ ^t^. 
2^ -{-* 3^ = ^ -f- 3x . 
3^ = 3/2 — b ^ 2X 

x=^a — 3=^=3x30 — 70=20 



. Pence, which taken from 30 leaves 10 Pence^ 
5 the Price of a Flaggon of the Wine B. 

FT. fr. IL 

\ I HAVE hidierto given die Arithmetical So* 

t lution to many of the foregoing Problems, 
I and fhall obferve the fame Order in Ibme of 
I the following Propofitions alfoj purely to 
[ Ihew Che young Analyft, that fome Queftions 

th0' 
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that are propofed in Algebra, may, by -ma- 
ture Confideration, be folved by Arithmetkal 
Principlqs only. 

Hence, in this Queftion, it will be no 
hard Tafk to find the Price of a Flaggon of 
each Sort of \yine independent of Algebra^ 
and that too, even by the moft Ample Lawa 
of Arithmetic. Thus, becaufe the Wine when 
mix*d with equal Quantities of each Sort coft 
15 Pence a Flaggon, it is evident that two 
Flaggons of A mixed with two Flaggons 
of B will coft 60 Pence ; and when mix*d 
in fijqui-aher Proportion, it is plain that five 
Flaggons of fuch a Mixture, at the Rate of 
14 Pence the Flaggon, will amount to 7a 
Pence : now, fubftrafting 60 from 70, thb.t 
is, fubftradUng the Price of two Flaggons of 
A mix*d with two Fiaggons of B, from the 
Price of two Flaggonsof A-mix'd with three 
Flaggons of B, the Remainder is ten Pence 
the Price of a Flaggon of the Wine B, 
whence a Flaggon of the other Sort of Wine 
A will coft twenty Pence. The Prices re- 
quired. Thus you fee, that by a right Way 
of thinking, fome Things that may feem dif- 
ficult to Algebraic Computation, may be 
Iblved by the eafieft Rules in Arithmetic. 



PROS. 
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PROBLEM XLII. 

Id Son aJUd his Father how old he was; 
his Father anfwe/d him thus ; If you 
take away 5 from my TearSy and di^ 
vide the Remainder by 8, the ^otient 
will be \ of your Age \ but if you add 
7. to your A^e.y and multiply the Whole 

• h Zy ^^^ then fubJiraSl 7 from the 
ProduBy you will have the Number of 
Tears oj my Age. What was the Age 
of the Father and the Sorif 

Put AT == the Father's Age, arid (by the 
X^eftionj the Son's Age wil be — r-2 x 3 

or ' — - — 5 ; but by adding 2 to the Son's 

o 
Age, and multiplying that Sum by 3, and 7 
fubftradted from the Produft ; this laft 
Remainder is equal "the Father's Age, 



or^x 



Therefore, 

.1 i^l 

2 + 53 

3 —"8^ 



21=113.^^^ 



8 
9^' — Si = ^x . , 

9^ = 8^ + 53 
4 AT — 5 3 Yeats, the Father's Age. 

Hence 



I ^^] 



Hence the Son's Age will be found to be i8, 
the Anfwer which was required. 

PROBLEM XLnr. 

^ofindmt two Numbers^ to the Sum i&hereqf 
if you add 6, the Whole pall be double 
the greater 5 and if you fubJiraSl 2 from 
their Difference^ the Remainder will be 
half of the kflji. 

Put ;^ = the greater Number, and y the 
leffer ; which being ftated according to the 
Conditions of the Queftion, will ftand 

Thus, << I y > 

2 X2^ ^ 2X — 2^ — 4 =jy 

^"-^x-r-'G 4 j=^ — 6. Sutrflituteis^-^^ 
for ^ in the third Step, and 

+ 6 1 6| ;v == 14 the greater Numbetv 

and by the fourth Step, the leffer will be found 
= 8. Which was to be fought. 

NOTE. This Method of extermuiating 
Quantities by fubftituting their Adequates for 

the 
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the Quantities themfelves in fome otter Eqm* 
tion, is called fubftitutive Algebra. And if 
the Learner defires to fee more T>f this Kind 
of Calculation, let him read Sir Ifaac Newton^s 
Umverfal Arithmetic from Page 60 to 66'^ 
where he will meet widi the beft Inftruftions 
of this Kind. 



PROBLEM XLIV. 

^0 find two Numbers y the ProduSl whereof 
is 240, and the T'riple of the greater 
divided by the lefs is 5. 

Pu T 240 == ^, • 5 = ^, ;v = the greater 
Number, and (perJx. 3.) the leffer Number 

will be = -. The Triple of the greater 
Number is giv, which divided by the leffer 

the Quotient is - — , which, by the Queftion, 
a 

IS ecpial to b. 
Whence, 



I -7-- 



KM 2 



a 

x^ = — . 
3 

fib 



ab ,240 X c. 



26 



the — 



the grcjiter 

be --^i:^ 12. 

20 



[no] 

Number, and 



the fcffer win 



P n O B L B M XLV. 

Ywo Men have a Mind to furchaje ^ 
HQtife rated at 12C0 Ptiundi^ y^rfi A to 
Bj if yp^ '^i^^ i^'^^ ^^ i of ytnir Mo^ 
fKyy I can purcbafe the BJmfe alone^ 

. . isia fays B to A, tf you m// give me ^ 
of yours ^ I JhaU he able to furthafe the 
Houfe. How much Money bad each of 

' fhemf 

/ Put laoo^^, a: ii= A*s Money, and ,5 of 
B*s Money will be a — x^ to which add 4 

Iffelf, and the Sum is 2- 2. ^ Mowey th^ 

B had ; now, by the Qudftion, i of AVtVItv- 
ney added to B*s Money, dut Sum will |)UN 
chafe ^e Houfe j whence it is plain 



ithat 



X4 



3 ~ 3 



^ ^=^ 20^ 



7^ 1200X2 



•I 






s= Sob Poxjhds 
AW 






A*s Money, hence B had 600. for 4 of 660 
added to 80O5 or $ of 800 added to 600, 
either Sgm will be 1200.. 

W. fF. E 

PR O B'L E M XLVL . 

Sdme your^ Men and Maids bad a Rec^ 
koning tf 27 Crowns to pay for a Treaty 
and this was their .ConaitionSy that eve-- 
ry young Man Jhould pay three Crowns ^ 
and every Maid two. Now^ if there 
bad been as many young Men as there 
were Maids j obferving tbi fame Condi- 
tions ^ the Reckoning would have come to 
foyx Crowns lefs than it did. How ma^ 
ny young Men and Maids were there ? 

Put 37 = <J, X = the Number of young 
Men, and the Number of Crowns they paid 
is 3x, whence, according to the -6r ft -Condi- 
tion of the Queftion, the Maids paid a — gx 
Crowns, and becaufe they paid two Oo^qs 
a piece, the Number of Maids will be expref- 

fed by this Fraftion — — ^. Now, by tiie le- 



cond Condition, there being fupppsM 



young Men, and x Maids, , and the Men pay- 
L ^._' ^ ing^ 



r "^ J 

hg three Crowns each, and the Maids twb^ 
the Number of Crowns the Men paid will be 

— ^ y and the Maids 2x Crowns, the 

Sum of which, viz. ^f— :_25 o^ 2x, by the 
Queftionj is equal to a — 4. 



Therefore, 



/I 

2 



X 2 



3^ — 9^ 



-]- 2^- = ^ — 4^ 



3^ — 5^ = 2/? — 8 ' 



•Number of young Men, hence the N umber 
of Maids will be fo und to be 5. for 9 x 3 
i^ 5 X 2 = 37> and 5 X 3 -f- "^ITT = 9^ 
= 37-4. ^.E..^ 

PROBLEM XLVir. 

-<f Genera/^ loho had fought a Battle^ 
upon reviewing his Armj^ whofe Foot 

, loas thrice the Number of his Horfe^ 
finds that before the Battle tV — 120 o/" 

; his Foot had defertedy and of his Horfi 
3-V i" 120, befides \ of his whole Army 
Were fent into Garrtfons {reckoning the 

Sick 



[ "3 ] 

Sick and Wounded) and 4 of bis Army 
remained', the reft, who were wanting, 
being either Jlain or taken Prifoners-, 
now, if you add j^ooo to the i^ umber (f 
the Slain, the Sum will be equal to half 
the Foot he had at the Beginning. What 
were the Numbers of each? 

.For the Number of Horfe put x, then ^^ 
is equal the Number of the Foot, and 4.x will 
be the- whole Armyj the Number of the Foot 

deferted — — 120, and of the Horfe 
12 

X 

-^•4- 120, and likewife i Part of the whole 
20 

Army fent into Garrifbn is x ; now the Sum 

of the Horfe and Fooyogether with i Part oif^, 

f I f A . 3^ I ^ I i^^ 

the whole Army is h x, or -^ ; 

^ 12 * 20 * 10 

1 2/tf 

to which add ^ of the whole Army, viz. — ,. 

and the Sum will be -^ -! — ^, or •^. 

10 » 8' 5 

which Sum tal^en from 4x(= the whole Ar- 

my) the Remainder will be 4x— -^ or 

5 
6x 

— equal the Number of the Slain or taken 
5 - 

Pri^ 



FrifonfeTS. Whence, by the Queftion, — 

-j**30oo is equal to half the Foot te had at. 
*4ie Be^tfting... 



Ihercfdr&J 



F 



5<5 



2 XI 

4^! 3 



6y 



-^ 3>^' 



•^ + 3000 = ^-. 

o;c -f- 150GO = 

i2x "j;^ ^oooa^ t§x 
3x = 30000: 
5!^ s= loac^ ihc NunAcr jrf Ae 



Morfe, and d« Namfew oF the Fo&t will .te 
fouad to be 30000, whence there was 12000 - 
ttain or taken,Prifoners, and die whblc Arnay. 
he had at firft was 40000 Men. 

IT. «r. F.: 

p RO B L E M XLVia 

3i divide 100 ttwice into two Parts^ Jo- 

• that the mojor Part tf the jvrfi Divi^ 

JioM.tnay be treble the minor Part of the^^ 

Jeamd Divijion ; and the major Part of' 

Jkcond may be dmi4e the minor Part (f 

thefirji.. 



Put/ 



E inl 



Put 100 = tf, x = the major Patt of tiie 
firft Divifion, and (per Jx. i.) the minor Part 
-will be = iJ — X h and, by the Queftion, the 
major Part of the fecond DivHion will be 



t^ia — ^AT, 



and minor 'Part = -j. Now the 

Som of the two Parts of the iecond Divifion 
(per Sluery) is equal to ai whence this Prob- 
lem will be reduced to the following E- 
quation. 



Hz. 



I 



•± 



^s 



4 



^5^ = 3^ 



.-^3f 



'XlOO 






S5?fe tlieiftajbr 



Part of the firft Div'ifion , which being 
known, the minor Part will be = loo — 6o 
= 40 ; hence the ma^ Pant of the fec ond 
Divifion will be fiwfid to be 100 — 60 x 2 
== 80, and the minor Part = 100 -^ 80 (or 

— .) = ao, the Divifions which were re- 
3 
Gpeed. 

PROS- 
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PROBLEM XLIX. 

^0 divide 3^0 twice info two PartSy fo that 

the major Part of *^the Jirji Divifion 

. with the minor of the fcond may be 33 ^ 

and the Sum of the minor Parti Jiib^ 

firaSted from the Sum of the major y 

may leave 14 remaining. 

Put 30 — a^ 14 = *» 33 = ^» ^ = the 
major Part of the firft Divifion, and (pr 
Ax. I.) the minor Part wilJ be = ^ — at i but 
in the fecond Divifion the minor Part will be. 
= f — a:, and the major Part = ^ — c -^ x. 
Having thus exprefs*d the Parts of both Di- 
vifions, the Sum of the major Parts is 2x'^a 
— Cy from which take the Sum of the minor, 
viz. ^ -j- f — 2x, and (by the Quettion) the 
Remainder is equal to b \ whence there will 
be obtained the following Equation. 



Vtz. 

1 -\-2C 

2 [ .^ 4 



4.x 2C=h 

X " — — — _ — 20 

4 4 



the major Part of the firft Divifion, whicJi 
taken from 30 there remains 10 = the mi- 
nor 5 and again take 20 from 33, the Re- 
mainder 



[ "7} 

mamder, viz. 13 gives the minor Part of the 
Second Divifion, which Part tajcen from 30 
leaves 17== the major, which was to be di* 
vided. 

PROBLEM L. 



A Marty bis Wife^ and his Son's Ages make 
up gb Tears, Jo that the Husbands and 
and Sons Tears together make the Wife^s 
4-15; hut the Wifes and the Son's 
make the Husbands -j- 2. What was 
the Age of each ? 

For the Hufband's Age put x, for the 
Wifc*s put y^ and for the Sotfs put z^ 



Then 




I— 10 



2 x-hz=yjrjs. y by the Queftion. 

3 7T^!2=^^T^2- 3 

4 x=g6 — X — 2 

5 2x=94 

6 Af=47, Years, the Hufband*s Age. 

8 2y=8i 

9 jr=4oi , the Wife's Age. 
10 orfy=^87i: 
u ^=8j the Son's Age. 



^ E. I 

"The 



4^,t^ 



[ ii8 ] 

. ^e fame otbenvt^.- 

Thus, put x = the Hufband's Age as be- 
fore, and (per Jx. i J the Wife's and Son's 
Ages together will be 96 — -y; which, by the 
Queftion, is equal to the Hulb^nd's Age 
^ 2. Whence we have this 



Equation, 
2 —• a 



96 — ^ = ^-^-2. 

2X = 94 

X « 47 Years, the HulbandV 



Age. Henc^ g6 — 47 is equal to the Wife's 
atnd Son's Ages togpth^, that is, 49. Now 
Jet X reprefent.thc Wife's Age, and the Son^3 
Years will be49 -^ x1^tlkn,,by the former 
Part of the Queftion, this Pfobfcln will^be 
xeduced to die following 



Equation, 
2 -f. 2 



47 + 49 

2X = 81 



3F 



40; Years, the Wife's Age, 



and the Son's Age will be =96—47 
— 421 =55- 8t. the fame as before. 



PROS- 






f "9 3 



P RO B LE M LI. 

^tbra Merchants from three different Fairi 
meet together at an Inn, where they 
reckon up their GainSy and. f mi lAem 
the Sum of 780 Crowns. Moreover^ if 
you add the Gain cf the firfi^ and fe^ 
condy and fubftraSl the Gain of the 
third from the Sum^ there nmatns thg 
Gain of the firft -^ 82 Crowns^ but if 
ycu add the Gain of the feccnd and 
Jhirdy and from the Sum fitbfiraSi tbt^ 
GMnojthe&rfiy tb^e remains the Gain 
cf the third *^ 4| Crowns. What woi 
tie Gnin of eachf 

To anlwer this Query, let^r^ y^ indd^re^ 
prelent each Merchant's G^in, then ftatmg the 
Queftion atccordin^ to die Oonditians thereof, 
it will _ 




t i20 ] 



JS H-2 



8 



Step, and 

' 2 



z=249^-^ fubftitute349— £ 

for 2 in the Fourth 
2^=474+1 



SX 



= 474 



;v=474X- =316 Crowns, 



which being known , the third Merchant's Gain 
will be found at the fixth Step to be 1 9 1 Crowns, 
and the Sum of thefe two Merchant's Gains, 
i;iz. 316 -j- 191 (=» 507) fubflraAed from 
780 the Sum of all their Gains, gives 273 
Crowns the fecond Merchant's Gain, which 
was to be found. 

NO TE^ This ProWeih may be folved by 
the Help of one unknown Quantity only, 
which the Learner may try at his Leifure ; 
but that Method of Computation is too ab- 
ftruce for young Beginneri, in Propofitions 
that are pretty much compounded, as this is. 
And for this Reafon I have affumed Letters 
for every Quantity fought, in fome Queftions, 
purpofely to render the Calculus more intelli- 
gible to the young Analylt. 



BROB^ 
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PROBLEM Ut 

^hreeTerfin^ A, B, C, oro? a certmn. Sum 
of Meney^ fo that A and B together owe 
z lo Crowmy B and C ^90, ^^ C ^z;/^ 
A 400* What did each ^ them o^e^f 

Bv obferviflg the Fwm of thU ftobWm, 
each Perfon's particular Debt may be readily 
found by one unknown Quantity only. Thus, 
put 2 1 o = J, 290 = ^, 400 =Cy x^ the Num- 
ber of Crowns A owes, and (by Ax. i.) w^x 
will be Number of Crowns B owes, whkh 
taken from *, gives ^—^-f- a? the Number 
of Crowns C owes ; now the Sum of x and b 
— a-f^x is b—a-];-!^^ which, by the Que- 
ftion is equal to c, and will ftand 

Thus, li ^ — a^2x—c. 
I— ^-j-^22x = tf — b-\-a 

. ^'. c — h\-a 400— 2go-}-2rO 

2 -7-2^X= — = I ■ ' 

= 160, the Crowns A owes, which taken from 
210 leaves 50, the Crowns B owes, and 50 
fabftradted from 29.0 there remains 240 the 
Number of Crowns C owes-, wkich was to be 
found, . 

M PROB' 



[ 122 ] 

PROBLEM LIE. 

Tofnd three Numbers, Jo that thefirji and 
half of the Remainder , the fecond and 
t &f the Remainder y and the third and 
k of the Remainder y may always make 34. 

F b R the Numbers fought put Xy j, z. And 



per ^uerjyl 2 




5y6Steps< 



9 
10 



-j-w 

-^3 



2 

4 
42A;^jy-^2= 2^-) 

y y-^^ia — 2A? — 2, fubftitute 

this for y in the 
S6a—5x — 22;— 3^. Or 5x^ 

-{-22 = 3^ 

g2a — x-l-'32; = 4^- Or— x| 

I -1^32; = 2^2; 
io'3z=2^-}-^ 



iiz 



^2^-[- 



-, which -fubftitute 



for z in the 



8 Step, 



s 


Step, 


12 


12 


^3 


13 


13 


— 4a 


14 


14 


-^17 


15 
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3^- 



Number, wfence tHe fecond Number will be 
22,. and the third 26. ^. £. 7. . 

PROBLEM LIV. 

Z^/ ^ Square be divided into 9 fmall 
Squares : We are to find and dijpofe the 
Numbers through the fever al fmall Kxtzs^ 
Jo that the Sum of every three y taken 
either laterally or diagonally y may be aU 
ways 15. 

This Queftion, or any other of the like 
Nature, is only to be folv'd Mechanically, ex- 
cept in thofe Problems where the Numbers of 
fmall Squares are odd, as in this we are about to 
anfwer ; then the middle Numbers will be 
found Analytically, but the Pofition of the Reft 
Mechanically. Thus let the fmall Squares be 
reprefented by the Letters^, hy Cy &c, as the 
Fig. Specifies; 



a 
1 


b 
e 


c 

7 

m 



M 2 



Then 
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^j- <?-}-/»= 15 "y 

= 45. Again, 

r:^ r. the middle Namber. 

Now to find the Pofitions of the other 
Nombers Work Mechanically. * Thus^ fet 
down all the Numbers m then- progreffive Or- 
der, and they will ftand 




thus, 



and having 



drawn the Square 
ABCDfoas i, 

3, 7» 9» ^^y f^^^ 

without^ 




Then 




[lis J 

Then place i between 8 and 6^g between 4 and 
2, 3 between 4 and. 8, and 7 between 2 and 6 5 
and there will onne 



<^ut >9 5 i^- ^^^ Anfwef 
V.4 

which was required. 

I r the curious Reader deflre to be more ac* 
quaintedwith the Principles of Magic Squares 
let him perufe RaHayn^s j^bra. 

LV. T H E O R E M. 

Let any Numbers whatfiever be given^ if 

you fubJiraSt every lefs Number from 

■ that which is the next greateji : Ifay^ 

''that the Sum of thoje Differences^ h 

equal to the Difference of the greaf^ 

and kaji Numbers. 

DEMONSTRATION. 

LiT the Lines /^, bb^ K^, md^ znd oe^ 
{See Fig. 19.) reprefent any Series of Num- 
bers, all drawn from the fame right Linie ae^ 
and Parallel to each other ; and having drawn 
the pricked Lines tnn^ K/, iz, and fg^ all pa- 
M 3 rallel 



[126]: 

ralleltotf<?, it is evident that (?<?•— «zi ==(?», mi' 
^^YLc^nU Ki: — hh^lu hb'—fa=^ig^ confe- 
quently the Sum of thefe Differences, m. W 
^/nl.^U"\^ig is eqyal the Difference between 
the greater Number of Line a and the Num- 
\kn. or. Line ./tf,. that is, oe^ — fa— on -|- nl 
±li±ig., . ^£. /.- 

PR O :B L E M LVL 

^fini a Number^ whjch being multiplied • 
by^l 6, //;«i /i&^ Produdl fubJiruSledfronh 
the Square of the Number to be foundy 
the Remainder will be 280. 

Put 280==:^, 6 ==^, and a; = the Number 
to be-found, whofe Square is^*, and multi-. 
plied by ^, the Produft is *x, which Produft 
fubftrafted from x*, the Remainder is equal 
tp,^,. by the Queftion. 



Therefore, 
I CD 



i\x^t^hx =vi. 



* _4 4 

h 



^' 2. - 4 

3^ i^ 2' ' 2 ' '42' '4 

sszoj the Number which .was .to.be found. 

'the 



\ 



■\ 
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^e fame otberwife. 

Thus, let at -{- 3 be — the Number fought, 
whofe Square is ^* -{- 6;«:-}-9, and Produft 
when multiplied by 6 is 6Ar-[- 18 •, whence 
by the Quettion 

we have i 'x* -f- 6^ -f- 9 -—61^ — 18 = 280. 
That is, 2lx* — 9 = 280. 

2-i-9|3j^*-289 

3 w* 214^ ^ 1 75 ^^d 17 -|-» 3 = 20, the fame 
as before. /F. W. R 

And thus, by affuming a compound Quan- 
tity for the Number to be found, the refulting 
Equation of the above Calculus is^ reduced to a 
fimple Quadratic, which the Learner is di- 
lired to obferve. 

PROBLEM LVII. 

7h find a Number^ . ivhich being multiplied 
by 8, and the ProduSi added to the 
Square of the Number to be founds the 
Sum will be 660. 

Put 66o'=:^,8=^,and x=theNumber fought, 
whofe Square is /, and multiplied by ^, the 

Produft 



# 



[ iz8 1 

Produft is bx •, whence by the Queftion, we 
fhall 



have, 

1 CO 

2 Wi 2 

b 



_4 4 



the 



Number which was required. 
Or thus. 



Put X — 4=.the Number to be found, 
the Square of which iis ;v' — 8;^ -j- i5, and 8 
times X — 4 i$ 8x — 32 j whence (per ^uery) 
there will come out this. 



Equatiqei, 
That is, 

2 'jr ^6 



ijx*^ — 8Ar-f- i6-~{-8;tf — 32=660 
2x* — 16=^660 

^==26, and 26— -4 = 22 the 



fame as above. 



m JV. F. 



PROBLEM 
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PROBLEM LVIIL 

*To divide 140 into two Parts^ Jo that the 
Pmdudl vfthofi Parts may = the Square 
of s(>, that is 2,12,6. 

Put 146=^, 3136==^, x=^orie of the 
Parts^ and (by Jx. t.) a — tA* will be the other 
Part-, which Parts multiplied together, the 
Produft will be ax-^-x^ %hich Produft, by 
the Queftion, is equal to b. 



ThatisJi'^AT— Ar*=J. 




^1 2— 4 2 



^+1 

4- v/^^ii2 — 3136. = 112, having thus 
JL 4 

found one of the Parts, fubftraft it from 140 
and the Remainder is 28 the other Part. 

^ E. R 



Or' 



[ ^30-] 
Or thus. 

Put Ar= the Difference of the twoParts, and (per 
Lemma) the greater Part will be — h- , and the 

2 2 

leffer Part -— •— ; and the Reftangle of the 

.22 



faid Parts or 

4 4 4 

Queftion, is equal to K 



x^ 



, which, by the 



That is, 



I X4 
^ ±13 

3 iw 2 



ii.. 



2 <?*—** = 4^* 



1 4lA^=V^*'^4i.=Vi4OXi40 — 4X3136. 

= 84. the Difference of the two Parts requir'd^ 
which being known, the greater Part will be 

l^^hr=:^,^\ and die leffer Part ^ 
2 ' 2 2. 

• 8j. 
— — = 28, the fame as before. 



PRQB- 
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P R O B L EM LIX. 

Let 969 Soldiers be drawn up into an ob'- 
long Battle, fo that the Difference of the 
greater and leji Sides is 40. Required 
the Number of the Soldiers of each Rank 
in Length and Breadth t 

^ NOTE, The Import of this Problem 
js no other than to find two Numbers whofe 
Produdt is 969, and Difference 40, Put 969 
= a, 40 = *, x^ the Number of Soldiers in 
Breadth, and the Number of Soldiers in Length 
(by Ax. 2.) will be a; -j- ^, which multiplied 
by the Breadth, the Produd is x^-\'bx i and 
by the 
Queftion, vx^-^hx^a. 

h^ b^ 

Ca 2'a?* -^ bx -j = a-\^ — 

2 A 



tw2 






40 



/" 



40 X 40 



-^v^ 969 -]--3ii:i2i:. = 17 ; the Number of 

4 
Soldiers in Breath, and 40-^17=57, the 
Soldiers in Length. ^. ^ /?. 

Or 
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Or thus^ 

Put ^ = the Sinn of the SoWicrs in Length 
and breadth, and {per I^nma) the Number 

of Soldiers in Length will be — p -, and in 

X b 
Breadth ; which Length and Breadth 

2 2' 

multiplied by each other, the Produdl is 

~ , and this Produdtj^ by the Queftion>. is 

4 
equal to a. 



,1. 



X' 



2 



4 "^4 

/ ^^ b'' = 4^ 



That is. 

1X4 

2 i-^'?^' -4^ + ^' _^ 

3 m 2UA;==^4^i-^===v^4>^969+40><40=74- 

the Number of Solders in Lengdi.and Breadth, 

74 40 

whencethe Length wift be = +— — 57 y 

and the BFcadth = ^— "^ = n- *e fimc as 
before. 

PROB- 
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PROBLEM LX. 

jigaifij let 480 Soldiers be drawn up Into 
an oblong Battle^ fo that the Sum of the 

' greater and lefs Sides is 52. Required 
the Number of the Soldiers of each Rank 
in Length and Breadth ? 

Put 480=^, 52=^, x=oneofthe Sidef 
of the oblong Battle, and {by Ax. i.) the other 
Side is^— ;^ ; which Sides multiplied together 
the Produft is hx — x * , which Produft, by 
the Queftion, is equal to a^ hence the Problem 
is reduced to this 



Equation. 
2 CD 



3 

4 



UW2 



b" If* 

'- fF^ 



X — - = v' a. 

2 4 

-^^!^* '- 

*=--]-%' <;. = 40, the 

2 — 4 

Number of Soldiers in Length, and the Num- 
ber in Breadth will be 52 — 40 = 12, the 
Hanks which was required. 



N 



Slfe 
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Tloefame otberwije. 

Put 3tf== the Difference of the Ranks in 
I^ength and Breadth, then (/)Jt Lemma) the 

Ijsngth will be - -j--, and Breadth - — ^' 

, . b^ 
whofc Produft when multiplied together is — 

4 

u- — , which, by the Queftion, is equal to a. 
4 

That is, li 

' ±_ . 

3 WI2 4[x=;v^i* — 4a.=^ 52x52 — ^4x480. 

= 28, the Difference of the Ranks, &c. whence 
the Lengdi of the Oblong will be ^ - -j- -^ 

=40 Soldiers, and tlie Breadth =12. 




PROBLEM 
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PROBLEM LXL 

In the Square K^CTi is given the Dife- 
rence rf the Diagonal and the Side, 
that is EC=6. Required the Side of 
the Square? 

For AC the Side of the Square put a;, and 
(by Ax. 2.) the Diagonal BC = 6 -|- jf -, and, 
by virtue of the forty feventh Propofition of 
the firft Book of Euclidy we Ihall {See Fig. 20.) 

have, jiJAT^-j- i2Ar-|-36 = 2Af*. 

4 CD I3IA;' — i2Ar-j-36=jif 

^ Kw7'4|v — 6 = \/ 72, =6v^2. 

4 •-{-•^l5lx==6-/-6v^2. == 14.48, the 

Side of the Square. ^ E* L • 

B u T by confidcring that all Square Plains, 
are fimilar Figures, this Problem will be eafily 
folved Numerically. Thus, if the Side of a 
Square be i, the Diagonal of that Square will 
be 1. 414-}-, and confequently the Difference 
between the Side and Diagonal will be .414' 
-]-. Now by Proportion it will be, as .414 
: I : : 6 : 14. 49 = the fide of the Square. And. 
Univcrially, by dividing the Difference be- 
tween the Diagonal and Side of any Square, 
N z. by 
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by- .414, the Quotient will give the Side of 
the Square required. 

GEOMErRICALLT. 

Br the forty fixth Propofition of Euc/id*s firft 
Book, make a Square abCd (See Fi^. 21.) oF 
any Magnitude at pleafure, and draw the Di- 
agonal bCj then with hd Radius defcribe the 
Arch de^ and pin the Point d and e with a 
right Line ; this done, on the Diagonal ^C, fee 
off EC =6, and draw the Line ED Parallel 
to ed until it meets with Of produced to D. 
And CD will be the Side of the Square re- 
quired to be found. 

DEMONS'TRjriON. 

Because the Lines ^^andEDare Parallel 
to each other, the Triangles sCd and ECD (by 
the fecond Propofition ofEucli^s fixth Book) 
Jiave their Sides Propotional, whence it will 
be. ^C:EC::Crf:CD, therefore &c. 

^ E. A 



PROB^ 



F R B L B M LXir. 

^e Rectangle E K n added to the Square 
P F (being of the fame Height b -y) who/e 
Breadth EL is given ^2, andal/othi 
Area of the whole compound ReBangle 
DK, =60. -^^ Required the Side of tbe> 
Square? 

Put 60 = ^, 2==i, and Af = ED the Side 
of the Square ; then the Area of the laid 
Square will be x^\ and bx the Area of the 
Rectangle EK, which Areas add together^ 
their Sum is ;tf* -^-^xthe Area of the whole 
compounded Reftangle DK 5 whence comes 
out this .{See Fig. 22.) 



Equation, I'x* 4*fev = ^. 

4 ^_ 4 

,r--T~ 



ea 



uu) 2 



2 



b , ... 

"^ 2i I 2 ' '4.. 

'= ED, the Side of the Square which was to 
be found. 

N 3 . Or 
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Or thus.' 

PwT * = lD-j-Lk, and (per Lmmy\ 
l-JU"»--}r'-, ano -•«-= LK i; whence,. 



2 



* . X. J 



nrnltiplying ^ TT^ by -— the Produft is . 



X 



h^ 



— — — , which, by: the Queftibn, is equal to > 
4 +' ^ 

the compound Reftangle DK. . 



.literefbrej 

1' X 



4^T "" 
* = v^4i» -^ 3». =^4X60-^4.. 



22 "tr^ 

3> iw2|4 

•=-15.62 ==IJ)/-|-IJC,. which being known, 
tljfere wiU be given LD=ii:£i-J- i= 8.8 1. 

6.81 = ED, the 



aodXK 



= lMi^i 



fijmc as before. 



P. ROB-. 
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PROBLEM LXIIL 

ji Man buys form Ells of Cloth for 70 
Crowns-, andfinds^ mat if hi bad /^ 
Ells moriy^ be had then bought every Ell 
2 Cromns cheaper. ^Hxm many Ells did 
he buy ? 

Let yo—aj 4—h^ and 2 ^c. And for 
die Number of Ells of Cloth put x^ and thct 

Price of i ElKwill be -- Crowos : But foppo- 

fing he had had ii-^b Ells for a Crown, theft, 

a 

1 Ell at that rate will coft —7—1 Crowns, 

which is 2 or ^ Crowns lefs than -* Now, . 

X 

fince the Difference of thefe two Qgotients is 

2 or > Crowns, add that Difference to the leffcr 

Quotient — r— :, to the end they may become 
equal, and there will be had this. 



x-\^i ' X 



a^cx "|-f ^ = 



-ab 



Equation, 

iXx-\-b2 

. 2 xxya^-\^ix^^d?x'=^.ax^ab 
3 •;^^kx^ + rJx=46- 



4 
5 
6 



GQ 



tmri 



J . . l 1 >* "* . ^ 

» 4 c 4 

4 



7-^1 



AT = -f- V^ ^H^-. = lO the 

2 ^4 



Number of Ells he bought for 70 Crowns^- 
which cdft him ^ = 7 Cro\wis an Ell, for had 



10 



70 ^ 



he had 4 Ells more, then — ^-j — =5 Crowns 

would be the Price of an Ell, which is 2 lelT 
than 7, the Anfwer which was required. 

PRO B L E:M^ LXIV. 

Afet of boon Companions dining at an Inn 
the Reckoning in all came toij^ Shil-^ 
lings : Buty before the Bill was paid, 
offy two of them flunk away^ and then 
the Club of thofe that remained came t(K 
10 Shillings a Man more.- How many 
were there in Company? 

Put 175 =ij, 10 = J, and for the Numr 
ber of boon Companions put x i then, had 

not 
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not 2 of them flunk away, each muft have paid 

-• Shillings towards the Reckoning, but becaufe 
thofe that remained cleared the Score, each 
paid— ^ Shillings a-piece, which by the 

a 
Queftion is lo or h Shillings more than-. 

•V 

Now to bring thefe two Quotients to an Equa- 
lity add 16 Of b Shillings to the lefler, and 
we ihall have the following 



Equation,} I 



J XX— ^2 



t 
3 

4 
5 
6 



*3 



± 
CD 



tui2 



a 

X 












= 7 the Number in Company, which was re- 
quired,. And had not two of them fltmk off,. 

each 
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each would have paid — ^ =25 Shillings^ 

but becaufe 5 paid the Reckoning, they will 

1 7^ 
pay -^ = 35 Shillings a-piece, which is la 

5 
Shillings more than 25. 

PROBLEM LXV. 

70 divide the Number 2 1 into two PartSy^ 
fo that if the greater be divided by the 
lejs^ and again the lefs by the greater^ 
and then the Jirft Quotient being muki-^ 
plied by 4, and the latter /y 25, the 
Number produced may be ^qual. 

Let zi'==^ay 4 = ^, 25=^^, and>r=the 
greater pai$, and j^ =» tb? lels-i then by the 



Queftion. 



^yy giyes 



4 
5 



x;^ 



^ = a — ;tf r which- fiibftituted 
in the fecond Step 
he ac — ex 



bx^ 



"=.ac — cx 



X4-^qj6,^jc.* =4V — ^x ^— acx -|-raf» 



6 ± 

8 in Numbers 
9 

lO 



CDiio 
II 

12 



tttt2 
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ex' — hx* — 2acx=^-^aH 

zacx ' a*€ ' 

c-^b c — b 
AT*— 5<Mf = — 525 
X* — 5ox- f-625 = ioo 
X— 25=v' 100. = 10 
* = 25 + 10 =1 5, the greater 



part, and 2 1 —15 =6 the kfler, the parts re- 
quired to be found. 

PROBLEM LXVI. 

Let the Line AB ^ divided in C yg 
/Atf/ AC may be 8, dw</ CD 61* m 
are to divide the fame Line AB in D 
> that the ReBangU under AH arui 
DC may be equal to theReaar^k un- 
der AC and CB, or to the Produa 
from 8 and^e.whicb is 48. Required 
the Sepnent CD ? 

c ^^^ ^^^ «. 6=^, 48 =*f, and for the 

IT""! FS^^I^^- ^3-) ^ *, and the 
Segment AD wiU be^^-^x. And by the 
Queftion we fhall ' 



have 



[ ^44 3 



have 

I ca 



X 



^ax^^c. 



x^ -jrax^ — = c-jr ^-^ 
4: 4 

I 4 

^ ^ r / , ^^^ 8 

^ 2i I 2 V * 4 2 

T' Q y/ Q 

-^ v^ 48 -f- . = 4 = CD the Segment rc- 

4 
quired. 

P R O B L E M. LXVIL 

£i^/ there be a ReSi angular Garden ABCIX 
the Length of which A B is thrice tie 
Breadth AD : And reckoning 18 Per^ 
€he5 from B towards A, that is B E, 
^»^ drawing EF parallel to AD, /<?/ 
the Area ^ the remaining ReSiangk 
EJ) be given ::=^ 120 fquare Perches. 
What was the Length and Breadth of 
the /aid Garden ? 

Pitt 120 = ^, 18 = J, andA:= AE ; then 
(per i^^.24.) AB= b-\-Xy and (byjix. 3.; AD 

«=-. Now fince by the Quettion 3 AD 

X 

«AB. 

Therefore, 



ti45l 
. Therefore,' i|*-i-*=~. 

I I b* b^' 

Hence the Length AB— 18 -f- 12=^:30, and the 
Breadth AD = if^ = ro = ^. ^. E J. 

J2 3 

R P i? O B i JE M Lxvm. 

in ,^ 

?/• !>/ 600 Soldiers be difpofed info an oblong 

\ Battle \ which the Colonel willing to 

h make broader^ finds that if he takes away 

i 10 Ranks from the Lengthy he jhall aug^ 

f. ment the Breadth with two Ranks. What 

f ^as the Number of his Soldiers through 
every Rank in Length and Breadth ? 

Put 600 = ^, io = 3and2=r; and for 

the Number of Soldiers in Length put x, thea 

(per Ax, 3.} the Soldiers in Breadth will be" 

a 
== - ; and by the Queftion at — i multiplied 



O 



by 



I 146.1 

'by -j- ^ the Produft will be equal the, given 

Number of Soldiers a \ hence the Prolem will 
be reduced to the following 



Equation, 



i 

2 

3 

4. 

5 
.6 



X X 



CD 



Vii I 



^ -{-r;v^ — ah '^^(nQ = ^'* 
«c* — hcx=-ab 

4 f^^ 4 

2 C * 4 * 



many Soldiers the Colonel placed in the longeft 
kank or Length,* which being known, the 
Number of Soldiers placed in the leffer Rank 

■ 6do 

or Breadth will be --r— =.io ; for 6o — lo 
6o 

(= ^) multiplied by i6 4^ 2 (^12^ the Ero- 

^<lu^ is-^the fame as 10 times 60, that is, 600. 



?.R 5. 
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PROBLEM LXIX:. 

A Man buys a Horjcy which he fells ^gair^ 
for 56 Crowns y and gains as many 
Crowns in 100 as the Horfe cofi him ? 
Hoiv much did be give for the Horjef 

Put 100 ==^?, 56 = ^, and * == the Num- 
of Crowns the Horfe colt him j then (per Ax. 
k) he will gain h — x Crowns by felling the 
Horfe again. Now^ to bring this Queftibn 
to an Equation, fay by Proportion, Thiis,. 
2LS a \ X \ : X I b^-^x: Therefore by multi- 
plying the Mfens together j ' and Extremes,, 
there will arife-this . 



Equation, 
1 4*^ 
2- CO 



3*i «"y 



a 



^2=^ — ay^- 
x^-j^ax=ab. 

4 ^' 4 

a f a^ 

2 4 

^ = — |-l-^tf*"t-%=40 
2 4 - 



C*6wns, and fo much he gave for the Horfe^ 
which was required, to be found. 



PROS-- 
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PROBLEM LXX. 

ji certiiin Linnen-Draper kuys Hoo Sorts 
ef Linnen fir 30 Crowns j one finer ^ the 
other coarfer. An Ell ^f the fimfi coji 
as many Crowm as he hndEils: ^ndal/d 
28 Ells of the coarfeji at fuch a Price^ 
^ that 8 Elh coft as many Crowns as me 
Ell of the Jmejl. How Atony Ells of the 
fineji Linnen did he buy^ and what Price 
did he give for them both ? 

To folve tjhis ProM^-m, put x = the Num- 
ber of Ells of fine Linnen ; and fince one EU 
coift as many Crowns as he had Ells of that 
fort, conftquently x Ells coft x^ Crowns ;, and 
Tby the odier Condition of the Quefiion, 28 

Ells of toarfc Linnen V9i\l anxoimt to -~*, or 

o 

3.5^ Crowns, whencfe x^^- 3.5x15 ;the Price 
of. both Sorts- of Linften, ^hich, by th« Que* 
ftion, is = to 30 Crowns. 



Therefore,]! 
I CD -2 



A:''^3.5Af = 30. . ' - 

x' -]- 3.5^ ^ 3.0625 =33.0625 

3 — i.75 4W = 4> the Number of Ells of 

fine Linnen, as was to be found, for which he 

gave 



[HP*! 
gave 1 6 Crowns, and the 28 Ells of coarfe 
Linncn coft him !+• Crowns. ^ E. F. <^ 

PROBLEM LXXL 

In, a certain ReSanguIar Garden^ the 
Length of which AD is 22 Perches^ 
and' the Breadth A& is 10, the Walk 
D G is to be made in a Situation parallei^ 
to^the Sides of the FigurCy Jo that the 
Area of the faid Walk or Gnomon DG 
may he equal to the remaining Re&angle 
FC, or that the Gnomon DG may 
he half of the whole Figure ABCD 
propofed. Reauired the Breadth of the 
faid Gnomon uEyBG? 

Put 22 =^, 10 =^, and for the Breadth 
of the Walk DE (See F^. 25.; put x; then 
GB = i — X, and the Area of the Gnomon 
GD is ax-^hc — «* ; which, by the Queftion, 
is equal to half the given Parallelogram AC. 



Therefore. 

I ± 

\ ca 



2 

ab 

A?* — <?x^— Jx= 

2 



3F' 



— ax — hrr -Tr "* "T'-J= —^ — 
4^4 4 

O3 3 



3 



4+- f- 



5 



[ ^5^^ r 



2 4 

^ =€4^ 9-^S =^ 3-^9 Perches, 
the Breadrii of the Gnomon. W.W. JJ. 

P jR O J5 X B M LXXfl. > 

Of three proportional Ni^mhen there 'is the 
middle ferm grvm.^ iZy and the Diffe^ 
rence of fhe Extremes ^ lo. iiequired 
the Esetremesf . ^ . 

' PtrT \i^^^ 1 6 =;= *K X ^ ^e. leffer Ex- 
treme^ 3XtA (ferj^. i.) tte" greaar will be 
x-j^h ; and by tke Laws oJFGfeoinetfiCal Pto- 
portion we fhall have this 



Analoggr^i 
2 CD 



3 ««2 



4 4 



4 
5x 






=^:^-|-y^:{Z;.r= 8, 



the 



^iefler Extreme, and the greater will be 8-f- lo 
^ i8, for i8 r 12 : : la r iS, whidi was to b« 
focmd. 

But 



But bedittfe tkcrek given tfie l^ifi^rehce 
of the Extremes, let x leprefent their Suni» 2Mid 

X b 

(per Lemma) the greater Extreme will be --^^ 

^' '. % 

X h 
and the Jeflcr ^. And from this , 

2 2 ... 



AnaJogy, 
Eqmtion, 



l 



h^ 



'^4^:a:':a:^- — >wefliailhaveAis 

^2 * 2 2 2 

4 ««2|5lx ==%^4i«*-h**. = 252£:thc$um of 
theExtremeSi w-hich /being foumf,, the greater 
Extreme will be — 4 = i8,.and the leffer 

2*2 

— =8, the very &me as by the fore- 

2 .2 / . •• 

going Method, - 



PROBLEM 
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P R O B L E M LXXm.^ 

Of three proportional Numbers thre is 
given the -Sum of the firjl ^nd ficond 
= lo, and the t>ifference of the Jecond 
and third = 24. Required thcfeveral 
Numbers^ 

Let 10= tf, 24 = J, and for the fecond 
Kumber put x ; then (per Ac. i.) a — x=,thd: 
fifft, and the third is = J^x And by the 
Property of Geometrical Proportion it will 



be, as 
Ergoy 

a ± 

3 ^^2 
Then, 

5 cn 

6 



UU2 



7 -2 



8 



Propc 

/J — X I X : : X : b-\^x. 
ab — bx-f-ax — x^=x^ 
2x* '^bx'^ax=ab 

* 2 2 

* J ab 

2 

r* ^'^ ^* 

c*-Hrjif>4 = -+• — 

• '4 24 







cond Number in the Series, whence the firft 
will be 10 — 8 = 2, and the third = 24-^8 
= 32 i for as 2 : 3 : : 8 : 32, W.W.R. 

P RO- 
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PROBLEM LXXIV. 

Of four proportional Numbers there is given 
the third ==s 12, alfo the Sum of the fir fl 
andfecohd = 8 ; befides thejecond Num-^ 
ber being fiibtraSied from ifs Square^ 
the Remainder is to be the fourth. Re^ 
quired the /aid Numbers ? . • 

T o folve this Problem, put 12 = ^, 8 = ^, 
and for the fecond Number put x ; then {per 
Jx. I.) the firft Number will be =1 — y, 
and by the Queftion, x^ — x will be the fourth 
Number. And from the following Analogy, 
viji^b--^x : X : : «> : y* -^^ there will arife, by 
multiplying the Means and Extremes, this 

1 -j^ 2x^ — hx^ — x^^-^cac-^hx 

2 ""^^Sfl — ^x-— x= — a — b 

3 in Numbers, 4. V* — px = — 20 

4. ' .CD ly'— 9^H^20.25=,25 

5 »;^j6,^ — 4.5=^^-25. = -5 

^. . +" 4-5.7.^ ^4.5 + '5 = 5^ Having 

thus found tTie fecond Number, ' the firft 
will be = 8 — 5r^3y tod the foiirth =25 
-*-.^=2Q vfor as 3 : 5 : : j2 : 2Q, the Num- 
bers which was roquirrd* . 

PRO- 
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PROBLEM LXXV. 

Of four Numbers in continued Proportion 
there is given the Sum of the Means 
= 24, and likewije the Sum of the 
Extremes = 56, Required the /aid 
Numbers (fupfofing that the firji is the 
leaftofallf) 

Put 24 = lay 56 =^, and 2x ^ the Difl 
ferencc of the iecond and third Terms ; thea 
(per Lemma) a — x will be equal the feconc}.": 
Term, and the third will be ^ -{-: ^ 5 and by- 
this Analogy, as ^? — x : a")^sc : : a-j-At, 

: tl±!fl±£L= the fourth Term. A-. 
a — X 

gain, as ^ "l^ X : ^ — ' x i • a' — ^ 
:llZl^?lilfL' = the firfl:. Hefioe -there 
will arife the following Equa- 



tion, 



2KJ« 



-{ 



* — 2ax-\'x* y a\'\'2ax^ **=:& 
a-^x * a'—x' 



^ab'\^hx 



a — X 






a'-j-3a*x-j"3<»-*'f:'* 



'.thusj__ 

16 iu*2 
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3 i H^^*'' "i^ *** = /j^^ — 2?, this r 

Eqxjation in Numbers will ftand 
5i28;c* = 46o8 

6^^ = 36 
f\x = ^ 36. =r 6, which beiijg found, 

-the iecond Term will be a£= 12 — 6 = 6, and 
the third ==12-^6=185 and as 18 : 6 : : 6 
"^r 2 = the firft Term. Again as 6 : 1 8 : : ilS 
. ; 54 =*= the fowrth, or having found the -firft 
Term, the fourth will be ^56 — 2 « .54, for 
as2 : 6: : i^ : 54. fF. ff^. R. 

PROBLEM LXXVL 

7wo Country-wopfeMy A and By carry 100 
£^j together to Market y in the Jale of 
twenty one took as much Money as the other : 
but A (who had the largejiy and con/e^ 
quently the beji Eggs) Jays to B, had I 
carried as many E^s as you y I Jhould 
have had 18 Pence for them ; B replies, 
if I had brought as many Eggs as youy 
I Jhould have had but 8 Pence for them. 
How niany Eggs had each ? 

To atifwer this Quefftion Univerfally, put 
ioo=«u 18—^, 8— r, and A^= the Number of 
Eggs A carried to Market, and (by yfv. ijthe 
Number of Eggs B carried will be <j— x. 
Now funce the Eggs A carried to Market were 
fold at fuch a Price, that had they been equal 

ia 



t H^ 1 

in Number to thofe B. carried, &e would 
have had b Pence for tbem. Therrfore as 

hx 



a^x: bi : x \ 



a — X 



':ss: the Pence A Ibid her 



Eggs for.: and again, had B had the Number 
•of Eggs A carried to Market, ihe could 
have nude but c Pence of them. Therefore 

xic : : a—x : ^~^^ == the Number of Pence 

B received for her Eggs. ^ Hence, by the 
Qu^ion, there will be had this, 

- •. bx 

Equation, 

.. ixa'^x 

2 XX 



^ac—cx 

a-^x^ X 

_ a' ^c^acx-^acx-\-cx^ 

X 



bx = 



Sbx^^a^c^acx-^ acx -^ ^* 
^ -^4^^* — cx'^-\'Zacx':^a^c 

^x 



blPc 



15 



CD 



uu 2 



, 2ac}f . air 

__ a*bc 



yx-f 



ac 






■^hc 






b—c 
ac „ ac , €* / , 

^ — cl ' ^ — f ' b — c 

the 
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the Number of Eggs A carried to Market, and 
the Number B carried will be loo — 40 = 60* 

^E. J. ' 

PROBLEM LXXVa 

Two Ccuntty-meny A and B, fell their Corn, 
at different Prices : h Jells zoSuJhels y 
and B received for one Bufhel as manf 
Crowns as hefoldBu/bels : A perceivea 
that if he had fold as many Bufhels as 
B received Crowns^ he /hould then have 
received 252 Crowns ; but both together 
received ijb Crowns. How many Bufheh 
didBfell^ and what Price had A} 

Put "2b=i«, 252= J, and 176 = ^, and 
X = the Number of Bufliels of Corn B fold. 
Sot which, by the Queftion, he received jc* 
Crowns : And fiippofing A had fold x^ Bufliek 
of Corn for b Crowns, at the rate he fold a 
Bulhels for* Therefore for a Bulhds he will 

. ab 
receive — ^ Crowns 5 which two Sums are equal 

to c. 



That 



I'i«8] 






I 

2 

3 
-4 
5 
6. 



CD 



W2 



i- 



.2? 



:&* 



\ 



X^ CAT* -^ — = "O^, 




.2 ri^. 4 



,7' w*= Vr- rlri^— ■** 4^ >'?*^ the 



Bulhds ofCorn-B few, ^r iw*ii|ii ketecrfved 
36 Crowns, and the Ppce A had for his 20 



»Bu|1i€.Is will be found,- by what »lHcswi5» iib6ve, 

^, for 
c .I40, 



to be i4pvCro:wf?^, '% as .36 :/?52 : ::20 



7u'^ Merchants fell 21 Elh,(fClbth : 2^^ 
* jftrjt fells 1 Ell. for as manyCrewnSy as 
./if ^ /^^ Number of r Ells that thtfe^ 
cond had 5 /zW the fecond^ fells i Ell for 
as many Crowns^ as is f ^' /A^ Number 
rf the Ells thdiUhefirfi had. The Sale 

' hei/ig 



' ieing over y they had taken 48- Crowns -in 
all: Hoib many Ells dld^acb'j^ an^ 
at ni^ai' Price f 

T o folve this Queftioh i^iali i'=^ay 4S r=:^ 
and X = the l^umbj^r of Ells" the firft Merchant 
fold;-^n (>tf/^-^ iv>^~^ wll be d^^ 
ber of Ells the feC«d*Mcrehaht fold,- and be- 
caufe the firft Merchant foldoncvEU for asaia-, . 
ny Crowns as is |of the Number of Ells that ^ 

the fecomJ'had^. There&re^aflFr :: --= — • : '* x 
' ■ ./ '^^^ 

. ^r^^ =5 , tije.' Crcavxi3L tlie firft MerchanH 



foM bis-Ctoth fof ;. and again^ (toce the fecond , 
Merdtaiht^ fold one Eit for "as maJiy" Crowns " 
as is J :of tii^ tlfuail^r . of Ellg. that ^he^^firft 

had. Therefore as i : - : : <z — x : 



3 '3 i- 

l^Vi»Oo*<fi8i^: 



'Cbbfe 




f [»VT^jf* , .ugrr^y? _i 



2 

* 



± 



i^- 



5 '3 
8*^ — 8<wf=i:-P-i5& 



=^; 






li^ 



'-» 



-* "^ 



r i6o J 



4 

5 
6 



CD 



tt«2 



» r 



*' — ax-f" — = -. — 
4 4 

2 " 4"" 8 * 



11^ 

8 






irr-^rx 



4 . 



8 



the Number of Ells the firft Merchant fold, 
and the fecond fold 21 — 15 = 6 Ells. Ha- 
ving thus found the Number of Ells of CJoth 
each fold, fay as 1 :f : : 15: i8 = the Number 
of Crowns the firl^ Merchant received for his 
Cloth, and as .1 : V • • 6 r Jo Crowns, the 
Price the fecond Merchant fold his Cloth at^ 
£» 1 8 -j- 30 = 48. Which was required. 

PROBLEM LXXIX. 

^nvo Merchants have a parcel of SUA *, fie 

Jirfi 40 £//j, the Jecond 90 \ The firfi 

Jells for a Crown \ of an Ell more than 

tbejjecond : When the Sale was over, 

they had taken between them 42 Crowns. 

How many Ells did each of them Jell 

for a Crown ? ; 

For the Number of Ells the firft Mcr- 
chant fold for i Crown put^-^^ii, and the 

fecond 



[ i60 

lecond wHl fell x Ells ; then as x^- J Ells : x 



Crown : : 40 Ells : 



40 



Crowns, and jtf Ells 



: I Crown : : 90 Ells : — drowns 5 which 

two Sums together arc equal to 42 .Crowns; 
whence there . will . be had the • foUowiag 
Equation, , 



Fiz. 



1 T<X-\-\ 



2 Xx 

3 — 1321 

4 ■ & 42 
5: CD 

7+1^ 



2 



40 -j- 



40 



4- 9° -.2 



90*-|-30_ 



=424f -|- 14 



I36x-f- 30=42** -j- i4:if 
42X* — ii6^x=30 ^ 
x' — 2.76* = .7 143 

IX*— 2.76x-|- - 1.9044= 2.6187 
X— 1.38=72.6187. 
x='2.998, or rather 3, the 

Number of Ells die fecond Merchant fold for 
1. Crown, whence the firft Merchant muft 
fell 3f "Ells for the lame Money. 

... ^E,f.^ 



P3 



PROBLMM 



«: ITo find a Numhfr, • tii the. quadruple of 

. "^i^k ifj^aMa ly tht vtbclej^ ^ 

to the Sqmrr.,^. the Number fought^ 
• ds ^ to^^ ■ • • 

To folve thi«i^Queftion UmVerfalif , pnrdr 

" = ^' ?"'^/o'" ?'«^^?s 3 and 4 put m and «, 
likewife for tf« rj^ter.^^ 

> it's Quadruplt-wxllr,be Vi^J^^Wre^ — <^ • 
; hence .bjr the^(^fHoftn»e lavd:4^ , "* 

-^ >^» 

■J 



t:' -in- ria 



30 



6,«r^ i^^y^ 



191 



2/} 







/l/»» 



n -j- ^n* ^ 



m 



m' 



'•=i3-99 



f or rather 14,, tjie Number which was to be 

;PRQB^ 



, Remainder lefe i, ; jimHk i^mki fimet th 
: number £iu^t, , 

:^vr f2^<7, .^"^iii adCforthtf ij^athtiei- 
'-fc!t]^tpii£'*,\th^.tthe ddiitje o/«'^<» is a* 

which take i, and the Retnainidicr, % Ac 
-Queftion, is equal iQl& tiiiic?.j^. 



That is, 
^ ± 



And 

'4- ..CO 
5 «» 2 



4** -r 4aje ^ a* — i == jif. 



7 



Number required. I^ the Square of 22 —-» 12 
,-(^Jo)i5ioo,andjoo — i(=99;is=9Xii, 



[i64] 
PROBLEM LXXXn. , 

Ji divide the Number 19 into two Patts^ 
Jo that the Sum of the Squares of the 
^Parts will be 193, 

Put 19=^, 193= J, and AT = one of the 
Parts; then Y^y Ac. j.) the other Part will 
be a — Xi and the Sum of the Squares of the 
faid Parts is <«*~-2^-j-2Afa, which by the 
Queftion is equal to t, hence we , 



have 
I — tf» 

2 ~2 

3 CD 

4 ««"2 

5+1 



a^ — iax^2x^ =*• 

2X^ — 2aX=b — CL* 

x'— <wr=^ ' 

X — ^-J— = 



7 "" T"- 



4 2 

a * /2J — tfV 
r — --^v -^ — r— . 
2 4 

? = ^Xv ' » = 12, equal 



the greater Part, and 19 -« 12 ='7 the leflcr, 
which was to be divided. 



Or- 



[1^5] 
Or thus. 
Pu T ;e = the Difference of the two Parts, then 
Cby the Lemma) - -p j is = the greater Part, 

and - — - will be the lefs ; and the €um of 
2 2 . 

Squares of the laid Parts will be — -j ?, 

. . ^ z 

which by the Question is equal to ^. . 

That is. 



1 X2 

2 tui2 



2 -2 



X =^ lb — tf *. = 5* Having 

thus fpund the Difference, the Parts are given 
Irom what is. fliewn above^ 

PROBLEM LXXXia 

3J divide 7 into two Parts^ f> that the 
Difference of the SquareSy which are 
made from the treble of the lefs Party 
and the double of the greater y may 
be 17. 

Put 7 = tf, 17 = J. and call the grcatef 
Part x\ then (per Ax. i) the Icflcr will te^ 



=^— ^; the treble of tlie leflerPart is 3^ 
— 3^, and double tJN^ gread^ ix ; which parts 
bein^ fquared becomes 94* ~ iSax "i- 9** 
ahd 4x^, arrf- 4^* taken frbm 9^?* — ' i^ 
+ 9** is equ^l ta 561* -^ i8V?Af-f-5Ar,S which, 
by the^Quefllion, is equal* to *. Hence wc 
have this 



Equation^ li 



•2 -i-5 



CD 



UV2 



3 
4 






^ .^ 9^> , 



c> -— . 



.5 100 10 

i9» ^ /2o?^^pT44? 

^ ' —lit ' ■' '■■ ■ » . 

H^ ICO 



which is the greater I^r fJw^t, -whence" the 
lcffei::Mitt:'bc"2K> -5^43^,. fciP.3 X3 is g^mnd 
9times9is8i: Again 2X4;= 8, and 8 times 



< 



-PRO B» 



J 






3>iR T> 5 L £ Jiar xx^ 

ji. Man Buys a Piece pf Llnnefij and hy 

of jnxhdt he bought it J^or : And finds Sy : 

this ^eans that 'he Md.^aijvd as mvcb ^ 

for ioo:Qrmvmai the Linmn c^ . 

Jthat , price., w.as theJj^innmMu^Mnd • 

fbUatl 

, P U T L2 ^%l, I(KX;=3^, and lOX, :;:^ -^thc - 

Njumber of Cri3wns jih?|Ljanen coff him ; tbiea 
^rr."*^ is:wHat-he<gaincd by fejjijjjg'^t 9gaia» 
And from.this 



Analegy 
have 



i^o^*"^**5*=^i^vaiidlbtcaufe^hapi - 
pens to be equal to ioo,.iwe-lhalI • 

multiplied by lo, the Produft is3K>»the Num^ 
ber of Crowns the,Linnen coft him, and 12 



have 

4 CD 

5 «»2 16 

7 



^ 10 



3^ Crowns, is what he gained by felling 



ic 



1 168 ] 

it again, confequently the Linnen was fold for 
.39 Crowns s the Anfwer required. 

PROBLEM LXXXV* 

\/i Man itfys 18 EI/s of Cloth of different 
Jorts ana colour y fuppoferedandolacki 
what ht:' bought of each cofl ^o Crowns : 
And 'he pays for every Ell of red Cloth 
I Cnmn more than for the black. How 
many Ells of each fort did he buy ? 

Put 40=^, 18 =*/andAr = the Nfum- 
ber of Ells of black Cloth; then (by Ax. i.) 
the Number of Ells of red will be = ^ — x. 
And, fince he ^ave a Crowns for each fort, 

I Ell of . black Cloth will coft - Crowns, 

and , Crowns will be the Price of i EJl 

b — X 

of red ; but, by the Queftion, r:^ exceeds 
- by I Crown, therefore add i to -^ and there 

X ^ X 

will arife this 

. Equatiol^ 



[ 1^9] 



Equation, 



XX 



3 ± 
and 

5 CD 

6 iwl 

7 -« 



--hi 

X 



b^x' 






tfi -^Jfx -^ax — x^ '==^ax 
x^-^-iax^^bx^ab. Put 2m=^2a^b^ 

X^ "]- 2»zx + w^=f^ "{* w* 
y\x'hm = y/*ab -\^m^. 
8 U = — ^ -|^ y/ab'-]^m\= lo, 

the Number of Ells of black Cloth, and xS 
— io= 8, the Number of EUs of red 

fr. W. R. 



PROBLEM LXXXVI. 

A Man buys no Pounds of Pepper^ and 
as many of Ginger: and received for a 
Crown one Pound of Ginger 'more than 
of Pepper. So that the whole Price of 
the Pepper came to 6 Crowns more than 
the Price of the Ginger. How many 
Pounds of each did he buy for a Crown ?, 

Put i2o=tf, 6-=*, and;i^==theNumbgr 
of Pounds of Pepper he bought for i Crown, 
and for i Crown he had x-f^ i Pounds of 
Ginger, A<id by tliis Analogy, as x PbuncJs 

<i. of 



r ^7^ 3 

of Pepper : i Crown : : a Pounds of Pepper 

:- Crowns = the Price pf the Pepper ; and a- 

gain, as ;^ -}- I Pounds of Ginger : \ Grown 

: : a Pounds of Qinger : —7— Crowns». the 

X ~p I- 

Price of Ginger . But becaufe. the whob Price 

of the Pepper came tp h Crowns more than the 

J^rice of Ginger, to the fend therefore that they 

may become equals add h to ^—j^^%. and the 



Sum is 



x-^ 



h K or •— ^— ] — *— , whence 



we (hall 
ha%^ 

2 xx 



3 
4 

5 

6 



CP- 






x-i^i 

ax -\- ix^ -Y'hx^ax-^'ti 



'•+'=s 



A-»-j-;^-[-.25=r--l-.25. 



a,-|-.5 = v/^-j-.25. 



sU-.c^/f 



.±•25- -4. 
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the Pounds of Pepper bought for i Crown, and 
4 -f- 1 == 5 is the' Number of Pounds of Gin^ 
ger bought for the ian>e Money, ^ E.J. 

PR B L E M LXXXVII. 

ji Man buys 8o Pounds of Pepper and 36 
Pounds ^ Saffron^ jo thatjcr 8 Crowns- 
he had 14 Pounds of Pepper more than 
be bad of Saffron for 26 Crowns, and 
what he laid out amounted, to 18S 
CrjQwns. How many Pound ^Pepper 
bad be for B Crowns, and bow many of 
^^rofifpr 26 ? 

To folve this -Qaeftion, pert x' === the Num- 
bet of Pounds of Saffron bought for 26 Crowns, 
and the Nuuaber of Pounds oi Pepper boiight 
for 8 Crowns ^ill "be x -f- 1 4. Hence as x 
Pounds of Saffron : 26 Crowns i : ,36 Pounds 

^SaflTrQii : ^^-- Crowns = the Price of 36 

J^ouiids of Saffron. And again, as x^ id. 
'Pounds of Pepper : 8 Crowns : : 80 Pounds 

oF Pepper : — ; — ^ Cr.owns = the Price of 80 

^^ X'X' 14 
Founds of Pepper. But the 80 Pounds of Pep- 
per and 36 Pounds of Saffron tpgetlier colt 
1,88 Cmwns by the Queftion. 

0^2,. Tiierefore,. 



t n^ ] 



Therefore, 



xa- 






I : 



3 



4 -^I88 

6 «««'2,7 

7 —O.'s 



936 



-h 



64.0 



=188. 



93^Ar-f- 13 J04 -{-540^=1 88a^! 

"-[- 2632^. . 

188^:* "f- 1056%= 13104 

X ^ -h 5.^.v + 7-84 = 77-54 
.r -[-2.8=%^ 77.54^ = 8-? ' 
;^ = 6, the Pounds of Saffron 

bought for 26 Crowns, and for 8 Crowns he 
had 20 Pounds of Pepper, which will be ca* 
fily proved from the Analogies above. > ^ 

: PROBLEM LXXXVIII. : 

A anJ B between theni owe lyj^ Pounds^ 

, A paysS Pounds a Day^ and B pays 

the fir fi Day i Pounds tbefecond 2, the 

\ third 3, and Jo on. In how many Days 
^ will they clear the Debt^ and how much 

^ did each of them owe? 

: Pu T 174 = ^, 8 = J, and for the Number 
of Days they required to pay the Debt in pyt 
jf 5 then the Number of Pounds A muft pay^ 
. > of 



ef the D$bt i^ilt be bx^ and, by the Laws oF 
Arithmetical Progreflion, multiply the Num* 
ber of Terms Ufs^ i, viz. x — i, by the com- 
mon Difference of the Series, which is i, and 
the Brodudt is x- — i -equal the Difference be- 
tween the two Extremes, i» which add i, and 
the Sum is x ^= the laft Term* Now the laft 
Term nwre the firft is = ;?•]-; i, which Sum^ 

multiplied b^y - (— i the Number of Terms^;^ 



the Produft will be 



^1±: 



die Sum of all 



the &ries = the Number of Pounds B owes^ , 
which added tobx the Slum will be = a^ 



That is. 

And \s 

3 ^ CD4 

4 "^^iS 



^'-f-x 



-\^H^a. 



x^-^-x-^^zbx^ia. Put i-f-afc=2»rt 

• -|- zmx ^nt^^2 a t|- m^ 
x-\'m'=^V 2a '-^m^. 
x= — m -'|-V'2ii-J-i»V= 12; 

the Days in which A and B paid the Debt^ , 
of which, by what is ftiewn above, A owed 
^6 Pounds^ and B 78, the Anfwer reqiured. 

Notwlthftandingidic foregoing Method of 

Computation prckluces an AdfeAed Quadratic 

0^3 EquatioR, 



"Eqtratusn, the Number of Days of Payment: 
may be found by Subtradicm only, Thus^; 



174— 


f- 


-1=9 


=• 


165 


1 


165--. 


8- 


- 2 = 10 


ss 


155- 


2 


155— 


8- 


- 5-ir 


^s 


144 


3.- 


144— 


8- 


- 4=12' 


= 


132 


4 


132— ' 


8:- 


- F=i3' 


*^^ 


119 


5 


.149 — 


8- 


- 6=J4 


=3 


105. 


6 


■165 — 


8- 


" ?~"'l 


£a 


50 


7 


90— 


8- 


- 8 = 16 


■ 


74 


« 


74--< 


8"^ 


- 9=17 


h 


~ 57^ 


9 


57 — 


8- 


-iO=i8 == 39 10 


39 — 


8- 


- It = 19 ~ 20 1 1 


V 20 — 1-8- 


-12=20 — T2 



T H E greateft Ncrmber in rhc right Hand* 
Coluinn being 1^, give the Number of Days 
of Ptiymentj the fame as before 5 whkh be- 
fiig known; the reft is obvious.. 

P R O -& r £ M LXXXIX. 

A certain Man-intmdrti) fp-awi as many 
Days as be has Crowns : It happens -that 
every following Day of his Journey be 

" bad as many Crtiwns as bad the Day 
beforey be fides two Crowns over and 
above : a fid wbe» iie came to bis your- 
nefs end be finds be had in all 45 Crmcms. 

. Hew many Crowuhad be at fir ft f 

This 



t ^75 1 



T H IS Queftion knpoiti nd more than to 
find a Series of. Numbcisin Arithmetical Pro- 
portion whofe Sum is. given .45, and common 
Difierencc 2 ; ilich, that the ^rft Term and 
NunAerof all the Terms ftiall be equal. 

T o^ffea which put .v :^ the "Number of 
Crowns' he had in his Pocket when Jbeilrft fet 
out, or Number of Days he Traveled, and 
(iy Corollary 2. Chop. 6. Part I, of ff^ard's 
lhtixxIu6tion) we fhall have jc -— 1X2 = ft^ 
-— 2 the Diffidence t)etwecn the two Extremcs^. 
to whidh add the fidl Terni^ "mz. x, and the 
Sum is 3x. -r- a rfic laft T«rm. Now the Sum- 
of the ;firfl: and laft Terms,- viz: 4^ — -a^^ 

multiplied by - (=|; the Number of Terms.^ 

the Produft will be 2x^ — x the Sum of aH 
the~Series, which by the X^ftion is equal to 
45 Crowns, hence there comes out this 



Equation, 



CO 



3 

4 



1-* 



■2 



jf*^ — -= 22.5 



4 Af--'=V22.5-J-7V. =4i 

5 X = 5, " the Number of Crowns 

he had* at firft, for 5 -j- 7 -j- 9 ~i~ 1 1 *i7 '3 
=45. ' ■ ■ ^E'7' 

PROBLEM 



PROBLEM 



XC. 



ji certain traveller goes 9 Mifes a Day; 

three Days after another follows him, 
' who the firjli Day travels 4 Miles, the 

fec'ond 5, tie third by andfo o», gaining 

a Mile every Day. ^ In what 'Time mil 

he overtake the former. . 

Put at = die Number of Days he Tra- 
veled thit goes 9 Miles a Day, and the N«m-= 
ber of Days the odier Traveled will bejc-'j •, 
hence he that Travels 9 Miles a Day, Travel- 
ed in all 9* Miles, and the othcv becaufe he 
niakes bis Journey in Arithmetical PropOTtion,- 
whofe firft Term of the Scries is 4, and com- 
mon Difference i, and likewife the Number 
of Terms * — 3» by the Quotation in the 

foregoing Solution, will Travel 1— 

Miles, which muft confequently be equal to 
9>:, whence arifes this 



Equation^ 

2 ± 

3 CD 

J^. w»2 

5+8.5 



X^-^X' 12 _ 



t-|-x — I2=l8x ^ 

AT* 17>^=I2 

x= 1 7.67 J the Number of Days 



^ 



he travelled that goes 9 Miks a iJays, whence 
Ae other Traveller will overtake him at the 
fnd of 14.67 pays, the Aniwer required.. 

PROBLEM XCr. 

.Two^ravellers fet out at the Jame ^ime 

^ from two CitieSy. the one from A, and 

", , the other from B, which are 78 Miles 

* dijiant one from another ^^ one of them goes 

6 Miles every Day-, and the other 2 

Miles thefirji Day^ 2 and a half the fe^ 

condy three the thirds and Jo ony adding 

half a Mile to every Dafs Journey. /« 

. what Time will they meet with me 

another? 

' I N ^rder to iblve this Problem, reduce the 

diftance between Ae two. Gfties into half Miles 

which wlir^ be 156 ; and he that Travels 

6 Miles a Day will go every Day 1 2 half 

Miles, and the other wiirgo 4 half Miles the 

firft Day, 5 the fecond, 6 the third, (£c^. 

inci-e^ng 1 a Mile every Day 'till he meets 

with the former. Now fince they both fet out 

L from the two Cities at the fame Time, and 

Lrljjproceed towards one another, they will each 

, f^make his Journey in the iame Number of 

' Days, which Number call x, then he that 

Travels 12 half Miles a Day will defcribe the 

fpace 



iplice nzx hrff Miles in x Days, and the cxdier^ 
fincc ehe Number of half MUes.hc Tmi^rek 
every Day is a Rank of Ni«nhers in Arilhmo- 
tical Progreflion, whole firft Term is given 
= 4, and conuBon DifFerenee i, and the 
Number of Terms —at, wilJ make his Journey 

- — ^-^ l«Llf Mites bthe fame Time, wJiidi 

added to 12 a:, the SUitx will be equal to the 
diftance between the two Cities ; whence the 
Problem wjjl be reduced to this 



;^-|r JWC 



-^j2x=i5€. 



/Equation, 

,,iiiuft tmvd feelbre they meet 



3 ^* -j- g r^ -f-;240f^^ 552 .15 

4 x-nh^5-5 = v^ 552.25.= 23,5 
^ =r .8, jthe Number of Days they 



m fr^IL 



Or* thus. 

A p T> together facceHively the Number of 
Miles they both Travel every Day, until the 
Sum amounts to 78 Mifes the Diftance betwe«i 
the two XJities A and B -, dnd ihc Number of 
fuch Additions will ^ivt'the AnfWcr Tfcquired. • 
fee the Operation. 



[^nl 



I 


6- 


^ 2- ■ • 


= ^ 8-.0- 


2 


6- 


-2.5+8 


— ,16.5 : 


3 


6- 


-STT^-S 


"=: 


•25.5' 


4 


^-t-J-5i-25-5 


^^5 


35'0 


■5 


^-r4"^35 


= • 


45-0, 


6' 


6- 


h 4-5 "1-45 


HH 


55.5 


y 


6- 


-sirsS'S ' 


r3 


66; 5 


8 


6- 


1-5.5 + 66.5 1 


*""' 


78.0 



:|- 



Seeing in; the left Hand Cokimn the Num- 
"ber of Additions are 8,. they therefore met 
each other after eight Days Travel, the fame 
.as^ before. 

F R €hB L E M XGH. 

^Agam^ Tkvo Travellers Jet imt at the fame 
time from two CitieSy the one from A, 
and the other from B, which are 120 
Miles JiJhLnt from one another ; the firft 
^oes 5 Miles a Dayy and the other 3 
Miles kfs than the Number of Days irt 
^^hich they meet. When mil they meet? 

Put ;tf = the Number of Days in which 
they meet, and the Number of Miles the fe- 
cond Traveller goes every Day will be x — 3. 
And they will meet one another after the firft 
has gone 5?c Miles, and the other x* — ^x 
MHcs. ' 

Whence, 



Whence,. 

Or, 

2 CD 

4 — T 



AT*— 3Af-f-5Ar = i2o. 

AT = lo Days, the Time required 



PROBLEM XOm. 

Jl Pq/f fets out from A towards B, nvh 
travels 8 Miles a Bay: After he had 
gone 27 Miks^ another Jets out from B 
to meet himy who goes every T>ay rz of 
the whole Journey^ or Dijiance of the 
Places A and B, and meets the frji Pofi 
after fo many Days as is -h of the faid 
jbi^ai^e. Required the Dijiance of A 

,^nd B? 

F p R the Diftaacc between the two Places A 
and B put 20Ar, and the fecond Poft will go 
every Day x JVIiIes ; and becaufe he met the 
firft after he had travelled as many Days as 
was an x P^rt of the whole Diftance, he will 
make his Jourjjey x^ Miles in ;tf Days ; and 
the firft Poft will make his Journey to die 
Place where they meet 8.v-f- 27 Miles, 



^. 



Whence, 



[ i8i ] 

Whence, i'x*-+-8xi-27=2oxs 

4 X— 6=3 

5 x=9.confequently 2ov=i8oMilcs^ 

the Diftanee between A and B. Which was 
required. 



1 



2 ca 
4 



+6 



PROBLEM XCIV. 

!/«£W Merchants A and H go Partners^ B 
brings 420 Crowns ^ and A receives out 
of the Gains ^2 Crowns^ and the Sum of 
both their Shares is 854 Crowns. Hozo 
much did A brings and how much did B 

. receive out of the Gains? 

To anfwer this Problem put 420 — ^7, 52' 

= J, 854 — r, and for the Stock A put in put ;^5 

then as x C=A's StockJ : h (what he received 

out of the Gains) : : a (^^ the Number of 

ab 
Crowns B brought in9 : -^=B's Gain; and by 

adding both the Merchants Shares togedier, the 

Sum, viz. X -j 'ir^^^y will be equal tQ 

Cy hence wc have the following 

R Equation^' 



Equation, 


-1 
I 


I XX 


2 


2 ' 


3 


3 in Numb. 


4 


I CD 


5 


5 '^^ 


6 


6 +191 


7 
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X ^ -^ax-^bx — cx'==^ — ab 
x^ — 382^= — 2 1840 
x'382'^-h 3648 1= 14641 
X — I9i=\/i464i.=i2i 
x=3i2 the Numb, of Crowns. 

A put into the Stock. And as 3 12 : 52 : : 420 : 
yo == the Number of the Crowns B received 
out of the Gain. ^. ^ ^. 

PROBLEM XCV. 

Lrf 5(9/2 ^jiJ; bis Father bow old he was f hh 
Father replied thus ; If you take Arfrom 
piy j4ge^ the Remainerwill be thrice the 
'Number of your Tears : But if you take 
J from your Age^ half the Remainer will 
be the Square Root of my Age. Required 
the Age of the Father and Bon? 

Put a; = the Father's Age, and the Son*s 

Age will be = ^^^^ Years, now divide 

.3 3 

— I by 2 and the Quotient h—^ , which, 

by the Queftion, is equal to the Square Root 
of X. 

Whence 



Whence 




[ 183 1 



— i6 6 r^-* 



3 X* — 8»-f"i^~^-*^~t~24"i-9=36.v 
4U* — 50*= — 49 
<;lv'— 50:^-1-625-576 
6>— 25=V'576.=24 



2 
3 

4 

5 

6 -{-25 I 7 ' x=49 Years the Father's Age, 

and the Son's Age, by what is fhewn above, will 
be found to be 15 Years. IV. JV. R. 



PROBLEM XCVI. 

7o find two Numbfrsy the Sum of nvbofe 
Squares may be 317, and the FroduSiy 
if they may be multiplied by one ano- 
ther, 154- 

Pu T 3 1 7 = <», 1 54 = ^, and ^ = the greater 
Number J thenO^r A. z.)'^ will be the 
leffer, and by the 



(^eftion. 



I 
2 






R 2 



[184] 



3 

i 

5 

6 



CD 



HU2 



^2 



WJ2 



4 4 

2 4 



— 4 



*=^i±y;-^^- = H, the 



greater Number, and tHe lefler will be i^ 

:;=: 1 1 i for the Square of 14 is 196, of a 1 1 
121, and 1,96-1-121=2317. ^£. J. andDi 

T/&tf y&;w^ otherwife. 

Thus, put^ ^D'fF ^ ^^ *^ ^^^ Numbers, 

then (;per Lemma.) the greater Number will 

be— }-^, and the lefler = — ^. which being. 

ftated according -to the Condition of the Que^ 
ftion, will ftand 



Thus 



(i-j£-i=>. 



2 Con- 



l^S'l 



2 ContraiEted 



3+4 
5 



X 2 



-4- - =« 

2 ' 2 
ffl2 2 

«»2i6:«=\/fl-|-2*.=:25. which bdng 
known, the Numbers required 
will be found from what is 
ihown above. 



But if for the leffer Number be put xt and 
xy for the greater. Then by the 



Queftion, ^ 
I "^y 
for *S gives 

5 ±^- 



1 1 **;>=*. ? 

2 «»-|-xy— <*. i 



x'=t which fub. in the 2* Step 

y I y 



CD, 7 



ay a^ ^' 



"^- 






tW 2 



~2^ 






^If^-^ 



r. =5.24- 



9|>=-^'-K^— I. = 1.27 the 



Val)[je of ^ being thus found, x will ixs 
known from tliis Equation ^* = - (See Step 
i^i^ thirdj for the Root, being extraded gives 
;j^cr^l. = 1 1. 01 or rather 11, the leffer Num- 

y 

ber, and the greater Number will be xy 
:s2 II X 1.27 = 13.97 or *^^ J4' the fame 
as by the foregcwng OperafiOTSc 

This Method of Conijputation I never met 
with in any Author ; nor will I. prefume to 
fay it is my own Invention v for it was firft 
communicated to me by my moft ingenious 
and worthy Friend Mr ^axnml Whiter s. But 
how he came by it, or whether it. was his own 
Contrivance, I am at a lofi to determine. 
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PROBLEM XCVII. 

Tojind two Numbers^ the Prodt0 of which 
may be io8, and the Difference of the 
the Squares^ 63, 

Put 108 z=:a, 63 = J, and call the greater 
Number x 5 then (per Ax. 3.) the leffer Numr 

bcr will be- , and fince the Difference of the 

Squares of the feid Numbers is equal lo be> we 
fhall have this^ 

' 4_ J^ 4 

^ * 4 



Equation, j 




1 Xx* 2 

2 ±3 




3 CD 4 




4 «»^2 ' 


>. 


^ +1' 


) 


)6 •W2I5 


1 




2 4 

greater Number, and — - gives 9 the leffer. 



^ E. 7. 



The 



[ i88 ] 
7h€ fame otherwije. 

Thus, pv,t|;j;!j^,jNumber, -and the 

Difference of their Squares will be x^y^^-^c'^^ 
and ProduftxV* 

Whence, ||j| *Ij;Ci'«=^. fbytheQueftion. 

which fubftitufe 




y^ — \ for a:* in tha ift 



by = ay"^ -^ 



^'y = X 






4^^ 4«' 

fV — +1. =i.3i-f-. 

Having thus found v, x may be known from 
any of the three firft Steps, which the Learner 
may find at his Leifure, 
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PROBLEM XCVIir. 

Twa Farmers Jell two forts of Corn : A fells 
6 Bujhels 'y B receives in all for his 20 
Crowns : Now, fays B to A, tf we add 
the Number of my Bujhels to the Number 
of your Crowns y the Sum will be zS. Says 
A to B, and if I add the Square of my 
Crowns to the Square of your Bujhels, the 
Sum will be 424. How many Buf^els 
did B Jell, and how many Crowns did A 
receive ? 

Let 6 = ^, 2o = i, 28=^,424 = 1!/, and 
for the Number of Buftiels B fold put x ; then 
c ^x will be the Number of A's Crowns, 
whofe Square is^* — a^^r-j-^^j and the Square 
of B's Bufhels will be ^* 5 which Squares added 
together, their Sum is ^* — 2cx-j-2x^ wbich^ 
by the Queftion, is equal d'-, whence arifes tbi$ 



Equa- 



Equation, 1 1 

1 — f' 2 

2 -^2 3 



CD 



UM2 



~ 2CX -j-- 2x'~J. 



2x* 2CX^—C^ 



is greater than d. 



■i8o. For c* 



a: — cx-f- — = 
4 
zd—c'' 



d~c 



2 -' Ar- 



.4-^. 



X — — V -h — . 

2 a ' ^ 

__ Gd—c* 
— V . 



f . fd — c^ , c* <? 

2 -i- 2 '4 2 



; 4-4 



i— c* 



= iS the NundDcr of Bofhels B fold, which ' 
taken from 28, will leave 10 the Number 
of Crowns A received. . PT. W, jR, 



FRO- 
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T R O B L E M CXIXV^ 

% find two Numbers, the firfl of *whkh 

^ 2 multiplied into thejecond^^ 3, may 

produce iio': and on the contrary, the 

firfi --* 3 , multifUed by the jecond +-2, 

may produce Scf. 

For the firfl; Number put a?, and y the fe- 
cond, then x ^ 2 multiplied into y — 3, 
and^ — 2 multiplied intoj^ -j- 2 produces the 
following 



Equations,^ 
I +3^-j-6 



2 ^J"f-2A?— 3J|; 

xy4"2^-=:ii6-^3>; 
=2A;~j-6J4 ^jy— 2>=86 — '2X 






5 =6 



7 
8 



x;^-j-2 



xy—^x-\-2y — 6= r i o. o 



sy 



XX- 



-3^9 



6;^ 



^-f-2 
86— •2X 



X — 3 

ii6-f'3^ __8 6— «2fig 

86a; — 2x^+172 — 4.x 
X— 3 



X^2 
il6-f-3X=:- 



ii6x-|-3Ar* — 348 — gx= S6x 

^2X^-\'l';'2\ — 4.V 



9 ± 



T ^92 ] 



10 -~ 5 

11 CD 

12 uwl 

13 ^2^ 



ii.v*'4--5Ar±:io4 

12 x*-f-5;tf'-j-6^25=i 10.25 

13 X-^2,5=Vg[ 10.25.:=: 1,0.5 

14 A? = 10.5 — 2.5 = 8^ the firft 

Number, and, by the 5th or 5th Step, the 
Second will be found to be 14 :for 8^2x14 
— 3=110. and 8 — 3X14-^2=80. 

^ E. I. and U 

Ortbus^ 
X»ET AT reprefent the firft Number as above, 
and -37"^^ ^^^ ^^ fecond lefs '^. therefore 
4^ -f- 3 win be the fecond Number, to 

^•~p2 

which add 2, and the Sum is -^4^ 4-/; .which 

Sum multiplied by a: — 3 the Produft will be 

^ . - + 5 — i5j and the faid Produft, 

by the Queftion, is equal to 80, hence is ob^ 
tained the following 

Equation, 



Equation, 
I x;rj-2 

* ± 

CO 



r ^9r r 

-_— . f-5A:— 15=80. 

iiOAT— 33o-|-5Ar*— 5V — 30 

=8o;if-j-i5o 
5^*-|-25x=52o 

jrf^2.5=Vi 10.25.— 10.5 
x=:xo.5— 2.5=8 the firftNum. 



toi2 

—25 7] 

ber, andr ~t~ +3^*4 ^^ fecond, the lame as 
before. 

Ha VI NO now finiflied thefe XCIXQjjeftions 
and Anfwers fiuther to cxcitse the Genius of 
the young Amlyft, I fli^ conclude thefe 
few Pages with the following Problem, but 
leave the Sohition to imploy his leifure Hours.. 
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PROBLEM C, 

Suppofe a Cask holds %i Galions oj 
Wine when fully out of. ivblcb a 
certain .Quantity is exbaujied^ and 
then, the Cask is filled up again with Wa^ 

, ter i the fame ^antity being xigain 

drawn out as at fir/l, and the Cask 

again \filled up'^ith: Water ^ and Jo on 

Jour Uimes {always filling the Cask with 

Water after every Evacuation) there is at 

_ h^ found 16 Gallons of Wine left in 
the Cask befides Water. Jhe ^eftion isy 
what Siuantity of Wipe was drawn crfitf 
cacbTimet 



F I N IS. 



i'SS 



X 

X 



t'^ y. x.z z 



I X. :- Z cr. y X : j?J2i_ X 



.•^ i. X x: 



..A. 










-?4 



